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Overview of Environmental and 
Hydrogeologic Conditions at Tanana, Alaska

By Allan S. Nakanishi and Joseph M. Dorava

Abstract

The remote Native village of Tanana along the Yukon River in west-central Alaska has 
long cold winters and short summers. The Federal Aviation Administration owns or oper 
ates airway support facilities near Tanana and wishes to consider the subsistence lifestyle 
of the residents and the quality of the current environment when evaluating the severity of 
environmental contamination at these facilities. Tanana is located on the flood plain of the 
Yukon River and obtains its drinking water from a shallow aquifer located in thick alluvium 
underlying the village. Surface spills and disposal of hazardous materials combined with 
annual flooding of the Yukon River may affect the quality of the ground water. Alternative 
drinking-water sources are available, but may cost more than existing supplies.

INTRODUCTION

The Federal Aviation Administration (FAA) owns and (or) operates airway support, and nav 
igational facilities throughout Alaska. At many of these sites, fuels and potentially hazardous mate 
rials such as solvents, polychlorinated biphenyls (PCB's), and pesticides may have been used and 
(or) disposed of. To determine if environmentally hazardous materials have been spilled or dis 
posed of at the sites, the FAA is conducting environmental studies mandated under the Compre 
hensive Environmental Response, Compensation, and Liability Act (CERCLA or "Superfund 
Act") and the Resource Conservation and Recovery Act (RCRA). To complete these environmen 
tal studies, the FAA requires information on the hydrology and geology of areas surrounding the 
sites. This report is the product of a compilation, review, and summary of existing hydrologic and 
geologic data by the U.S. Geological Survey, in cooperation with the FAA, and provides such infor 
mation for the FAA facility and nearby areas at Tanana, Alaska.

BACKGROUND 

Location

Tanana (fig. 1) is located in the western interior of Alaska at latitude 65°10'00" N., longitude 
152°04'00" W., approximately 350 km west of Fairbanks. Tanana is on the north bank of the Yukon 
River, approximately 5 km northwest from the mouth of the Tanana River. The FAA facilities are 
at the Tanana airport (fig. 2), which has a 1340-m gravel runway immediately north of the village 
(Campbell, 1985; U.S. Army Corps of Engineers, 1987).

INTRODUCTION 1
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History and Socioeconomics

The area around Tanana was originally the territory of the Tanana and Koyukon Athabascan 
Indians who used semi-permanent sites along the Yukon River during the spring and summer to 
harvest fish and waterfowl (Campbell, 1985). During the mid-1800's, early European traders estab 
lished Tanana as a trading outpost with the local Indians. The St. James Mission built a school and 
hospital complex between 1887 and 1900, which established Tanana as an important service and 
social contact center for area residents (Alaska Department of Community and Regional Affairs, 
1993). The U.S. Army established Fort Gibbon in 1898 to maintain a telegraph line connecting 
Fairbanks to Nome (Campbell, 1985; Alaska Department of Community and Regional Affairs, 
1993). The Tanana Hospital, which was in operation from the early 1940's to 1982, was for many 
years the only medical facility serving Interior Alaska. The activities of the regional hospital sup 
ported the expansion of the airport and FAA facilities, making Tanana an important air terminal 
and refueling stop (Campbell, 1985).

Tanana was incorporated as a first-class city in 1961. The village is managed by an elected 
mayor and a six-member council. According to the U.S. Bureau of Census (1991), the population 
of Tanana in 1990 was 345, of which 78 percent were American Indian, Eskimo, or Aleut. The 
Tanana economy is highly dependent on government spending and subsistence (Campbell, 1985; 
Fison and Associates, 1987). Many of the government jobs, however, are seasonal and part time. 
Trapping and commercial fishing also provide seasonal cash income.

PHYSICAL SETTING 

Climate

Tanana is situated at the southwestern tip of the Rampart Trough physiographic province 
(Wahrhaftig, 1965). The area surrounding Tanana is described by Hartman and Johnson (1984) as 
having continental climatic conditions. Low precipitation, low cloudiness, low humidity, light sur 
face winds, and great diurnal and annual temperature variations are typical. Freezing of the Yukon 
River typically occurs in early to mid-October and break-up occurs in mid-May (Fountain, 1984; 
Fountain and Vaughn, 1984). The mean annual temperature is -4.4 °C, but temperatures range from 
a July mean maximum of 21.3 °C to a January mean minimum of -27.4°C. Mean annual precipi 
tation is 336 mm; approximately 1,270 mm of snow falls annually (Leslie, 1989). Most rainfall 
occurs in July and August. Mean monthly temperature, precipitation, and snowfall are summarized 
for the periods 1922-76 and 1985-87 in table 1.

Vegetation

The Tanana area forest consists of a closed spruce-hardwood along the Yukon River (Viereck 
and Little, 1972). Well-drained, high-relief areas contain aspen, birch, poplar, and white spruce 
(Campbell, 1985; Hartman and Johnson, 1984). The flat, poorly drained areas away from the river 
consist predominantly of densely spaced black spruce, birch, and alder. The forest floor in both well 
and poorly drained areas has undergrowth that includes moss, sedge, alder, willow, wild rose, high 
and low bush cranberry, blueberry, Labrador tea and equisetum (Campbell, 1985). Poorly drained 
wet areas contain extensive growths of muskeg, sedges, tussock grasses, dwarf birch, and larch.

4 Overview of Environmental and Hydrogeologic Conditions at Tanana, Alaska
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Bedrock Geology

The mountains and hills north of Tanana consist primarily of metamorphic and sedimentary 
rock. Sedimentary rock includes limestone, dolomite, greenstone, and chloride schist of Paleozoic 
age (Chapman and others, 1982). Metamorphic rock includes quartz-mica schist, quartzite, slate, 
and phyllite which are early Paleozoic to Precambrian in age. Mission Hill, approximately 8 km 
west of the airport, is the closest bedrock exposure and is composed of conglomerate, sandstone, 
shale, siltstone and minor amounts of lignite of Tertiary age (Chapman and others, 1982). An early 
report by Mertie (1937) described the geomorphology, bedrock geology, and economic geology of 
the Yukon-Tanana Region. Drillers' logs for wells near Tanana indicate sandstone at an average 
depth of 15 m below land surface, and schist at approximately 19 m and 43 m depth below land 
surface (appendix 1).

Surficial Geology and Soils

The surficial deposits in the Tanana area are of Quaternary age and consist of alluvial, collu- 
vial, and eolian deposits (Chapman and others, 1982). Alluvial deposits consist of sandy gravel and 
sandy silt with sub-rounded to well-rounded coarse-grained clasts. Alluvium was deposited in 
much of the flood plain of the Yukon River and its tributaries. Colluvial deposits are undifferenti- 
ated and consist predominantly of silt containing some poorly sorted sand and gravel. These depos 
its are found along valley sides and valley bottoms north of Tanana and border the alluvial deposits. 
Eolian loess consisting of well-sorted silt is found predominantly on the flood plain across the 
Yukon River, south of Tanana (Chapman and others, 1982).

Rieger and others (1979) described three basic types of soils in the Tanana area as poorly 
drained, well drained, and organic.

Poorly drained soils are found in low-lying areas such as meander scars on the flood plains. 
They have thick surface organic horizons composed primarily of sedges or sphagnum moss. The 
texture varies from silt-loam to sandy-loam. Poorly drained soils are usually saturated above a shal 
low permafrost table, but some are dry in the upper horizons in midsummer.

Well-drained soils are found on natural levees along existing and former river channels. The 
soil texture generally consists of stratified silt-loam and fine sand. Thin seams of organic material 
occur throughout the soil. Permafrost may occur at depths greater than 150 cm under these soils.

Organic soils are found on slightly lower areas of the flood plains than the poorly drained 
mineral soils. They consist of thick deposits of very acidic moss-peat in the upper layer and of 
fibrous sedge-peat in the lower layers. The soils are underlain by permafrost at depths of 12 to 
75 cm.

6 Overview of Environmental and Hydrogeologic Conditions at Tanana, Alaska



HYDROLOGY

Surface Water

The Yukon River at Tanana flows roughly from east to west and drains into the Bering Sea 
about 1,110 km downstream from the village. The Yukon River is the largest drainage system in 
Alaska in terms of drainage basin area and mean annual flow. The two closest major drainages into 
the Yukon River are the northward flowing Tanana River and southward flowing Tozitna River, 
located 5 km upstream and 15 km downstream from Tanana, respectively.

Other than the Yukon River, the two local surface-water bodies closest to the village of 
Tanana are Bear and NC Creeks (fig. 1). Bear Creek flows southwestward into the Yukon River and 
drains the mountains and hills north and northwest of Tanana (fig. 1). NC Creek flows southward 
through the eastern part of Tanana into the Yukon River and drains the mountains and hills to the 
northeast of the village (fig. 1). The mouth of Bear Creek is located approximately 10 km from the 
village and the mouth of NC Creek is located at the east end of the village and on the north bank 
of the Yukon River. Streamflow data for both creeks are not available; however, mean annual flow 
estimates were calculated using Parks and Madison's (1985) equation for regional Streamflow char 
acteristics. This equation requires values of mean annual precipitation and drainage basin area. The 
drainage basin areas for Bear and NC Creeks, as measured from the USGS Tanana 1:250,000 quad 
rangle, are about 197 and 34 km2, respectively. The mean annual precipitation of 510 mm was used
to represent the precipitation for the drainage area of the creeks (Lamke, 1978). Mean annual j T
Streamflow estimates are 1.6 m /s for Bear Creek and 0.25 m /s for NC Creek.

Several small lakes (less than 0.65 km2 in size) are near the mouth of the Bear Creek drainage 
and east of the village: the closest is about 2.5 km from the airport. Two small lakes, Oscar Lake 
and an unnamed lake are about 3.2 km west of the airport.

Floods

The U.S. Army Corps of Engineers (1993) recorded flooding at the village of Tanana in 1937, 
1964, 1972, 1989, and 1991. The flood hazard in Tanana area is considered low by the U.S. Army 
Corps of Engineers (1993): approximately 50 houses are located within the 100-year flood zone. 
During the 1991 flood, one house was reported to have been inundated (U.S. Army Corps of Engi 
neers, 1993). Because of the low flood hazards at Tanana, construction of flood-protection mea 
sures for the village have not been undertaken.

The primary cause of floods at Tanana is ice jams and subsequent stream overflow (U.S. 
Army Corps of Engineers, 1993). Ice-jam flooding occurs when river ice broken during spring 
thawing is transported downstream and its movement is blocked in locations where a constriction, 
a sandbar, or other obstruction such as a sharp meander bend exists (Beltaos, 1990). The blockage 
prevents ice movement and restricts water flow as the ice jam builds in thickness and length. This 
subsequently slows the water velocity and produces a rise in water level, or a backwater effect, that 
propagates upstream from the ice jam. When the ice jam releases, a flood wave propagates down 
stream.

HYDROLOGY 7



Flooding at Tanana not only damages structures and roads, but can also cause contaminants 
on the surface of the land to mobilize and move into inadequately sealed wells. If flood waters are 
higher than the top of well casings, contaminants may move directly into drinking-water supplies.

The flood frequency for the Yukon River at Tanana (table 2) was obtained using the graph of 
discharge to drainage area (Jones and Fahl, 1994, fig. 10) for the Yukon River. The drainage area 
for the Yukon River basin upstream from Tanana is about 637,000 km . The frequency curves of 
Jones and Fahl (1994), however, apply only to floods generated by rainfall and snowmelt runoff 
and are not applicable to ice-jam floods.

Table 2. Estimated peak discharges of the Yukon River at Tanana for 
various recurrence intervals

[Discharge in cubic meters per second]

Recurrence interval

2 years 5 years 10 years 25 years 50 years 100 years 500 years 

16,000 20,000 23,000 25,000 27,000 29,000 33,000

Ground Water

Ground-water recharge to the Tanana area occurs from infiltration of precipitation, infiltra 
tion from streams, and normal ground-water movement from areas near the slopes of the surround 
ing highlands. Ground-water recharge most likely takes place from local streams such as Bear and 
NC Creeks and from the Yukon River. Recharge from the streams is assumed because the elevation 
of the stream bottom is most likely higher than the expected water table. Descriptions of ground 
water in permafrost regions by Cederstrom and others (1953), Hopkins and others (1955), and Wil 
liams and Waller (1963) include ground water of the Tanana area.

Tanana is located in a zone of discontinuous permafrost (Fenians, 1965). Paths for ground- 
water flow are influenced by the presence of permafrost acting as an impermeable barrier. Allu 
vium is probably unfrozen beneath the bed of the Yukon River throughout its course in Alaska and 
is likely to be extensively, but not completely frozen, beneath the flood plain adjacent to the river. 
The hydraulic continuity of the unfrozen alluvium away from the river is expected to have a pro 
found influence on the directions of ground-water flow. However, little information is available on 
the continuity of the permafrost in Tanana. If the permafrost in the area is discontinuous, the uncon- 
solidated materials will behave like an aquifer, or if continuous, the permafrost will act as a con 
fining layer. According to Smith (1986), most of the wells that supply the Yukon River villages 
from Canada to the Bering Sea are along the riverbank where the warming effect of the river affects 
the thickness of frozen ground.

8 Overview of Environmental and Hydrogeologic Conditions at Tanana, Alaska



Well-log and water-quality data are available from the U.S. Public Health Service for the 
years 1967-81 (appendix 1). Permafrost was recorded in logs of about three-fourths of the dry 
wells. The wells ranged in depth from 13 to 63 m and averaged approximately 28 m. Static water 
levels ranged from 4 to 12m below land surface and averaged 7 m. Ground water appears to be 
produced consistently from a layer of sandy gravel that occurs at depths of 10 to 20 m below land 
surface. Bedrock, which was found in about one-third of the wells, was reached at depths from 11 
to 43 m below land surface and at an average depth of 18m. Well yields ranged from a low of 
0.017 L/s to a high of 3.2 L/s, and averaged about 0.80 L/s.

Ground-Water and Surface-Water Interaction

The variations in river stage and ground-water elevations at Tanana will generally follow the 
pattern of the discharge hydrograph for the Yukon River at Ruby (fig. 3) located about 190 km 
downstream from Tanana. Continuous streamflow records are not available for the Yukon River at 
Tanana; however, a mean daily discharge record for the period 1956-78 is available for the Yukon 
River at Ruby (U.S. Geological Survey, 1957-79). The drainage basin area for the Yukon River at

  O
the village of Tanana is 637,000 km and that for the Yukon River at the stream-gaging station at

*\

Ruby is 671,000 km. The difference in the drainage basin areas between these two sites is about 
five percent.

16,000

O

Figure 3. Mean daily discharge for the Yukon River at Ruby, water years 1966-76.
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Adjacent to the river, shallow ground water can flow into and out of the riverbanks depending 
on the elevation of water of the river surface relative to the water table. Typically, the Yukon River 
will fluctuate from a maximum discharge in late May or early June to a minimum flow in late April 
or early May (fig. 3). The river also rises during late summer rainstorms. The water table will gen 
erally rise and fall in response to these river fluctuations, but will be attenuated with distance from 
the river. This flow of water into and out of the aquifer in response to changing stage of the river is 
termed "bank storage effects" (Linsley and others, 1982). Bank storage effects have not been stud 
ied at Tanana. Because the FAA facilities and village utilities are adjacent to the river, bank storage 
effects could have a significant influence on the ground-water flow beneath them.

Simulation of Ground-Water Movement

A mathematical ground-water model approximates the directions and rates of water move 
ment through an aquifer system. Partial-differential equations thought to represent the physical 
processes of ground-water flow are solved by the model and requires that the hydraulic properties 
and boundaries be defined for the modeled area. The aquifer system was overlain by a grid, which 
was extended in the third dimension to form blocks or "cells." The cells form rows, columns, and 
layers. Each cell in the model grid represents a block of permeable material within which the 
hydraulic properties are assumed to be uniform. Any specific cell may be referenced by citing its 
row, column, and layer location. The limits of the modeled area were selected to include or nearly 
coincide with natural flow boundaries. The "boundary surface" of the flow region corresponds to 
identifiable hydrogeologic features at which some characteristic of ground-water flow can be 
described. For the conceptual model, these features could be a drainage divide, river bank, or arti 
ficially induced (depending on the modelled area). In cases where there is no apparent natural flow 
boundaries, such as in an open flood plain, the model grid was extended far enough away from the 
area of study so the error created from the artificial boundary is minimized.

Ground-water flow in the Tanana area was simulated using a computer program, 
MODFLOW (McDonald and Harbaugh, 1988), as a simple steady-state conceptual model. Under 
steady state conditions, the recharge to the system is equal to the discharge from the system, no 
water is derived from storage, and there is no change in head with time. Output from MODFLOW 
was graphically presented using METAZ, a contouring program specifically designed for 
MODFLOW and developed by S.A. Leake and R.T. Hanson (U.S. Geological Survey, written 
commun., 1993). The conceptual model requires that the hydraulic head at the aquifer boundaries 
is known, all recharge and discharge is assumed to occur at the river, flow is horizontal, and the 
aquifer materials are homogeneous and isotropic. The data, assumptions, justifications, and data 
sources used in the model packages are summarized in appendix 2. An example output file of the 
model is shown in appendix 3. The purpose of undergoing a mathematical ground-water simulation 
was to identify hydrologic features that may have a significant influence on the ground-water flow 
direction in the Tanana area. Two ground-water flow simulations were used to identify features 
having the greatest influence on ground-water flow direction.

The southern aquifer boundary was assumed to be the banks of the Yukon River. Elevations 
for the Yukon River were established from the USGS 1:63,360 scale Tanana A-4 and A-5 topo 
graphic maps. The contact between the alluvial aquifer and the bedrock hills was estimated to be 
the 250-foot topographic contour line taken from the Tanana A-5 quadrangle and this contour line 
was modeled as the northern aquifer boundary. The ground-water flow simulations assume that

10 Overview of Environmental and Hydrogeologic Conditions at Tanana, Alaska



permafrost is not a barrier to flow in the Tanana area. Potentially significant hydrologic features, 
such as Bear and NC Creeks (fig. 1), were included in the ground-water model to determine their 
effects on the ground-water flow in the area.

Simulated ground-water flow in the Tanana area is generally towards the southwest (fig. 4). 
Two simulations were done assuming low and high streambed conductances for the local creeks. 
The degree of influence of Bear and NC Creeks on ground-water flow is dependent on the stream- 
beds' vertical hydraulic conductances. In general, an increase in conductance increases the rate of 
flow between the streambed and the aquifer. The effect of the creeks becomes apparent in the high 
est streambed conductance model run where ground-water flow direction changes from a south- 
westward (fig. 4) to a nearly southward direction (fig. 5).

The simulations, each using different assumptions of the conductance of the streambed, illus 
trate the importance of the hydraulic connection between Bear and NC Creeks and the aquifer. Fur 
ther investigation of the extent of permafrost in the Tanana area is necessary to establish its 
influence on ground-water flow. Without these field data, shallow ground-water flow directions can 
not be ascertained exactly, but can be described only generally on the basis of assumed boundary 
conditions.

DRINKING WATER

Present Drinking-Water Supplies

The village of Tanana obtains its drinking-water supply from ground water using both public 
and private wells. The Alaska Department of Community and Regional Affairs database (1993) 
indicates that 109 households use the village-managed public water system, 22 households use 
individual wells, and another 33 households use unspecified water sources. A community watering 
point (washeteria) is supplied by two wells, one active and one backup. The community water is 
softened to reduce iron content, fluoridated, chlorinated, and then stored in holding tanks in the vil 
lage-maintained washeteria building. Water quantity provided by the community wells fluctuates 
with seasonal changes and is lowest during the spring months (Fison and Associates, 1987; Camp 
bell, 1985). The village of Tanana operates a water truck that delivers water to homes equipped 
with water storage tanks. Residents who do not have water delivered regularly haul drinking water 
from the washeteria (Campbell, 1985).

The Tanana village school, health center, elderly center, council building, and teacher hous 
ing are supplied by a 47-m deep well drilled in 1976 (appendix 1). This water is chlorinated, fluo 
ridated, and stored in three 76,000-liter storage tanks (Fison and Associates, 1987).

The FAA owns four wells, of which three are active. One of the wells, about 15m deep, is 
used for drinking water and serves the flight service station and FAA housing (Fison and Associ 
ates, 1987; Ecology and Environment Inc., 1993). The second active well is used to supply water 
to a flush toilet and the third active well is used as a standby source of drinking water (Ecology and 
Environment Inc., 1993).

The average per capita water use for the village of Tanana is estimated to be 150 L/d for self- 
supplied water and 300 L/d for public-supplied water (Solley and others, 1993). The average water 
use per person for all uses for the entire State of Alaska in 1990 is estimated to be 1,950 L/d.

DRINKING WATER 11
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Quality of Present Supplies

Permafrost commonly has a strong influence on the water quality in an area. Shallow aquifers 
above the permafrost (suprapermafrost aquifers) are generally susceptible to surface contamina 
tion. The quantity of water from this source is often low and unreliable. Ground water found below 
permafrost (subpermafrost aquifers) is generally deficient in dissolved oxygen. As a result, high 
concentrations of some minerals, such as iron and manganese, which are soluble under these con 
ditions, are present. Subpermafrost ground water is commonly hard and occasionally contains dis 
solved organic substances (Williams, 1970).

Sporadically kept records on the water quality in the Tanana area are available from the U.S. 
Public Health Service for the period 1973-80 (appendix 1) and from the USGS for the period 1955- 
73 (appendix 4). Analyses of untreated samples taken from various locations in Tanana indicate an 
average silica content of 11 mg/L, an average hardness as CaCC>3 of 283 mg/L, and an average iron 
content of 1.6 mg/L (appendixes 1 and 4). Silica and hardness may create scale in plumbing and 
boilers but is of little health concern to most users. The average iron content is higher than the 0.30 
mg/L secondary maximum contaminant level (SMCL) regulations set by the U.S. Environmental 
Protection Agency (USEPA) (1993) for drinking water, but does not prohibit this water from being 
used for drinking.

The drinking water at the FAA station was sampled regularly as a part of the Alaska Depart 
ment of Environmental Conservation monitoring program. This monitoring program only required 
the testing for total coliform bacteria, and the tests consistently indicated satisfactory water quality 
for the Tanana FAA station (Ecology and Environment Inc., 1993).

Alternative Drinking-Water Sources

The FAA has requested information on alternative drinking-water sources in the Tanana area 
in order to plan actions that would be taken if the present drinking-water source became contami 
nated. Alternative drinking-water sources to be considered include nearby surface-water sources 
or aquifers that are separated from the present water-supply aquifer by a tight confining layer. It is 
possible that a continuous permafrost layer would act as a confining layer. However, the area! con 
tinuity of the permafrost is uncertain and it may or may not inhibit movement of contaminants to 
the subpermafrost aquifer. On the basis of well drillers' logs (appendix 1), it is unlikely that a sep 
arate aquifer system exists at the Tanana village site. The Yukon River is a possible water source 
for Tanana. Potential development and maintenance cost of a surface-water distribution system 
make the Yukon River less feasible as a water source (Smith, 1986).

Quality of Alternative Sources

Water quality of Arctic rivers can vary with the season and is generally excellent in the winter 
and poor in the summer (Smith, 1986). Streamflows are much greater in the summer than in winter 
and water from the river contains higher sediment concentrations from melting glaciers during the 
summer (Smith, 1986). Water from the Yukon River in winter is usually clear and free of sediment 
(Campbell, 1985). Because of the sediment concentrations during the summer, however, Yukon 
River water would require treatment. A treatment system would likely be more expensive to oper 
ate and maintain than the current system.
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Water-quality information for the Yukon River is not available for the Yukon River at Tanana; 
however, water quality data are available for the Yukon River at Ruby. The water quality for the 
Yukon River at Ruby should closely reflect the water quality upstream on the Yukon River at 
Tanana. An analysis of sample data for all of the periods of record shows that iron concentration is 
typically below the USEPA's SMCL of 0.30 mg/L, but concentrations of 1.86 mg/L were recorded 
on July 9, 1967 (appendix 5). Maximum and minimum sediment concentrations have been 
867 mg/L and 2 mg/L, respectively (appendix 5), and correlate closely with maximum and mini 
mum river flow.

SUMMARY

Tanana serves as an important transportation, service and commercial center for the western 
interior of Alaska. Its remote location and lack of road access make it dependent on the airport or 
the river for transportation. The subsistence lifestyle of the Native residents makes them dependent 
on a sustainable environment. The community obtains drinking water from both village-main 
tained and private ground-water wells. The ground-water flow is strongly influenced by the Yukon 
River, by local streams, and by the continuity of permafrost in the area. The Yukon River could be 
an alternative drinking-water supply, but costs have not been estimated for the community to utilize 
this source.
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APPENDIX 1

Selected well drillers' logs, aquifer test data,

and ground-water quality data for Tanana, Alaska

from U.S. Public Health Service village files
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project No. 76-621 R

AQUIFER TEST FIELD DATA SHEET

__ Project Name Tanana

Page 

Well f 2

of

Location of Well PHS Hospital - Tanana, Alaska

Depth of Well 155 ft. Length of Casing 97 ft. Pumped Well /

If Observation Well, Dist. to Pumped Well ____ft. Top of Casing to Static Level

Date Drilling Completed 8-26-76 Driller Bordner Date Tested8-26-76

Clock 
rime

*

 

Elapsed Time 
Since Pumping 
Started/Stopped

Static Level
5 min.

6

7

8

9

10

11

12

15

20

25

30

40

50

60

80

20 hrs.

Depth to 
Water 
From TOC

25 '-6"
29'

29'-10"

30'

34 '-4"
34 '-4"

34 '-4"

34 '-4"

34 '-5"

34 '-5"

34 '-8"

34 '-8-1/2"

34'-9-l/2"

34'-10-l/2'
35'-l"

35'

34 '-7"

34 '-7"

 

Drawdown 

Recovery

» »»

3 '-6"

4 '-4"

4 '-6"

8'-10"
8'-10"

8'-10"

8'-10"

R'-ll"
8'-ll"

9 '-2"

9--2-1/2"

9'-3-l/2"

9'-4-l/2"
9 '-7"

9 '-6"

9'-l"
9'-l"

^X^i

( ^£2

Clock 
Time

^^"-N

;

Elapsed Time 
Since Pumping 
Started/Stopped

Static IPVP!
1 min.

3

4

5

6  
7

8
9

10

 

\
 

^Jr^lU^"' 1

Depth to 
Water 
From TOC

25 ' -6"
26 '-1"

26'

26'

25--11-3/4

25'-ll-l/2

25'-n-l/2"

25-11-172"
25'-n-l/2"
25'-n-l/2"

          

@ - 50 crp
Ui

Recovery

7"

6"

6"

1 5-3/4"

1 5-1/2"
5-1/2"

5-1 /?"

5-1/2"
5-1/2"



reject No.

AQUIFER TEST FIELD DATA SHEET

"7f / - i P- - -.- / o? - /- . / /y Project Name HT t^- Ni k. lO

Page \ of 

Well ft 9

ocation of Well Fv-V

epth of Well _/_££ft. Length of Casing 77 ft. Pumped Well /

f Observation Well, Dist. to Pumped Well 

ate Drilling Completed S-J-'^-IC, Driller

ft. Top of Casing to Static Level 

Date Tested

Lock- 

Lmc
Elapsed Time

Started/-S.toppcd

STA.TK. U3/CL

6 MINI.

6

1
8
<)

/o
II
10-

l£
50

a^
30

40

50

^0

go
<*OHKS

Depth to
W a f- *» r-

From TOC

;2 5 '^«

^?'

S1'-/o"
-5o'

54 '-4"
£4'-4 g

b4'-4 11

3)4 '-4"
^'-<

34-6"
54'-8 M

54 '-8 l̂ "

S4- <i^ u
54'-/o'^

35'- 1"
35'

S4'-7"

34^7"

 

  1

Drawdown

*ic co vet y

-    

5*-G 11

4» _ ^»v
4 l -6 -
P>'~IO*
8''/o"
8f'/o fl
6-f o 1
f^-n"
#-i\*
T 1-^*
Totf
ci l "^ <6 u
^'-4^
T'7 l1
T-6,11
^r'-r 1
^'-r1

j
^   ̂

Clock 
Time

J     ~"
1

Elapsed Time
Since Pumping
S-fe-ar ted/Stopped

STA^e. v-eveu

\ M\ O

^

4
^
6
1
8
9
/o

K^ ...  
. X

)

Depth to
Water
From TOC
a5'-6"
P6'-/'

3(*'

3. 6'
^^ - //'4 /
JLf'-HZ*

£5' -H't"

JL£-\\*£

0^ \~r   o*

  ̂ -^*^-,I 1 '/ *

 

Drawdown
9 "5^ 9Pff  ifi1

Recovery
    . .

7"
G>"
6"

5-V7

^t^''
5-^"

 5^"

<r '/ *

5-^"

.



WELL LOG 

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION . DATE STARTED B-lP>-7r.

DATE COMPLETED P> - Z. & - 76  CREW

TOTAL DEPTH OF WELL

o-^:.-^ SCREEN SIZE 

STATIC WATER LEVEL A 5 - (

FT. CASING INSTALLED 

MFG.

DIAMETER 6 ̂

LENGTH 10

HRS. PUMPED

DEVELOPMENT

D.GPM DRAWDOWN 

gujJ

FT

HOL£T
4Z'

- 62'

/0g,

o o

CLfri

(BOTTOM of-

DATE
DEPTH 
FROM - TO

~4£

FORMATION

B>t-oE

WATER DATA FIELD TEST 
TASTE ^

SPECIAL NOTES:

AFTER 24 HOURS______ 

TDS ALKALINITY

APPEARANCE FRESH 6 o o\> 

IRON CHLORIDES

pH

iJ.££T£::r-- -T>p-' 
-c7?&ZJJ £*-*-



WELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION . /f S !~ld</O/7/9<L-  DATE STARTED

DATE COMPLETED DRILLER V-

TOTAL DEPTH OF WELL J <5 '^ FT. CASING INSTALLED £ 

GROUT /JLirtoi/Vf'C-^ SCRFFM SIZE .^_4_^2 __________ 

STATIC WATER LEVEL ____________ MRS. PUMPED ______ @

>

DIAMETER 

LENGTH / Q

GPM DRAWDOWN

DEPTH 

* > G-JO

HOLE DIAMETER
CASING DIAMETER

FORMATION

DEVELOP PROCEDURE

SOIL DATA TO 15 FTV

FEET THAWED / O   S'

BOTTOM OF FROST & MATERIAL^?¥   

SEASONAL OR PERMA EROST/3^

WATER DATA FIELD TEST 

TASTE

APPEARANCE FRESH 

AFTER 24 HOURS 

IRON ________ a

CHLORIDES: 

TDS

PUMP TEST' 

PUMPING LEVEL 

AFTER ~2-O HRS

HIGHEST RECOMMENDED PUMP RATE

'WILL STATIp LEVEL CHANGE WITH 

TIDES A/"*> OR FROS

STATIC LEVEL

FT.

ESTIMATED MAN HOURS FOR DRILLING.

CREW

HOURS FOR TOTAL JOB



WELL LOG 

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION PHS Hospital-Tanana, Alaska DATE STARTED August 18, 1976

DATE COMPLETED August 28, 1976 ____ ___ 

TOTAL DEPTH OF WELL 155 FT. CASING INSTALLED 97'

CREW Bordner & Horner .

DIAMETERS" & 6"

GROUT Bentonite SCREEN SIZE #40 MFG. Johnson

STATIC WATER LEVEL 25 '-6"

___ _____________ LENGTH 1Q 1 

HRS. PUMPED 20 0 50 GPM DRAWDOWN FT.

* """. . DEVELOPMENT PROCEDURES Run surge blocks 8

  ~~Jk_
2" hole-10'
* *

0"'hole-34'*

42'
45'

49'
56'

 
82'

' 102'
 

.
1*05'

-. -  JQ8 1

120'

155'

; * "-

    - -

sr

\
Fine gravel

Frozen sand &
gravel

Sand and Gravel
Sand & Clay

Clay
Blue clay & sil-1

Hard pan gravel

Blue clay,
layered rottei
rock

Clay .
Blue clay

Rock, clay &
sand

Rock, clay
(Bottom of hole

WATER 
TASTE

nrrco

DATE

.

 

* 

DEPTH
ROM - TO

0-10'
10-34'
34-42'
42-45'
45-49'
49-56'
56-82'
82-102'

102-105'
105-108'
108-120'
120-155'

 

-

FORMATION

Fine gravel
Frozen sand & gravel
Sand & gravel
Sand & gray clay .
Gray cl-ay
Blue clay silt
Hard pan gravel
Blue clay, layered rottep rock
Clay (purplish color)
Blue clay - ' .
Rock, clay (gray) & sand
Rock, clay (bottom of hole)

.

.
-

*

 

 

DATA FIELD TEST 
Good APPEARANCE FRESH Good

O/l unilDC TDnw   nn nnrnrc

TDS ALKALINITY
SPECIAL NOTES: 

See attached drawing.

pH



WATER WELL ANALYSIS 

SANITATION FACILITIES CONSTRUCTION
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PROJECT NO. AN-76-621R
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Sanitary Engineer 

Asst. Manager, Construction 
Operations
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PROJECT HISTORY

The existing well source for the PHS Hospital in Tanana was contaminated 
by an oil spill in late 1974. As a result, OEH was approached by the 
Hospital's Construction and Maintenance Branch to drill a new source. 
An agreement was reached, and the sum of $9000.00 was transfered to OEH 
control.

A PHS drill rig in Koyukuk had been leased to the state over the winter. 
Part of the lease agreement entitled PHS to have the state barge the 
drilling equipment to Tanana, free of charge to PHS. The drilling 
equipment arrived in Tanana in July 1976.

Charlie Bordner and Henry Horner drilled the new well in August. The 
well was drilled to a depth of 155 feet, as it was felt that the water 
bearing formation was somewhat shallow. As no water was hit, the casing 
was pulled back to 97 feet. The remainder of the hole was filled with 
cuttings.



WATET? ANALYSIS KUVOKT FORK

J Itcporr. to: AKC« : UAr?>?/T7, ADMIU. OFFICER
OFFICE OF If.MVISONIiF.NTAL HEALTH
r. o. r.nx 7-7*1
AMCljOliACi:, AK 99510

L OK LOCATION : __ 

...jLECTED BY: / ~

$f " ' !

Well Type 7)uC/

Surface Water:

llumber of lionics

Treatment: / s<j

/ /?A//3/(s

"IT 'Hpifi

/ XI >> /7^>

i-T^ /Cf^, <:^

WATER

/-f&S /?/ 77$

'. DATE

SYSTEM.

i-L :O Depth 2-O t,

Served: */

f Yes /

^3 /- ,

/ No

5c./ioo£ -}

New

Temi

t-/fe,f/> /-r/^(_

or Existing

l ^ /
^/l y /:

Gallons

>orary l_ 

Source

/x^MX

?<?
s^sls's*? ̂ /^.

HOUR:

per minute *5

_/

£.

Permanent

^/^/crx?
^ ooxy'xrt

"0

JXJ

PURPOSE OF ANALYSIS

/ 1. Uatcr Approval for Building Permit,

y 2, Routine Analysis.

/ 3. Special: Check Specific Items for Analysis

(Column 1) 

(Column 1 & 2) 

(Columns 1,2,3)

COLUMN COLUMN 2 COLUMN 3

Analysis Limits Anal. Limit
n (Fe)
oride (F)

.joridc (Cl)
^ (PO A ) 
 spnate
al Hardness

rr,rr,ents

;Vcific 
'iductsnce

o. :/'
f . V "/

<:.*

^.i.V

3 ft
V

,,v »,

0.3
1.5

250
.05 pood 

30 ooor
50 soft 

300 hard
0
6.5 
8.5

IMEls'TS:

STRUCTIONS:

"Japnesium j 
(Mp) ! ,.-.'
^alcium 
(Ca)

Turbiditv
polor
Bicarbonate

(nco3 )

tarbonate
Alkalinity
Total Dis-i
solved 
Solids

.(.-:
/

'C7

:V-T
c-

^ '7

^"J2

125

300

5
15

gooS 
500 

poor
350
350

500

Analysis Limits
[Sodium (Ma)
potassium (K)
Sulfnte 
(SOA )
Sulfite 
^*(SO^)

tiitraJie (NO^^
Suspended 
Solids

Arsenic (As)
Copper (Cu)
Cyanide (Cn)
Phenols
Zinc (Zn)
Barium (Ba)
Cadmium (Cd)
Lead Pb)
Silver (Ap,)
Mercury (lift)
Manganese (Mn)

L _J

 

p.on |
.

250

5.0
10 j

i 

O.OL
i.o !
0.00]
o.od
5.0
1.0 |
0.03]
0.05
o.os
0.0^
o."o3

Rinse container several times, in water source to be. sampled. ' " c" *^ ' "' ''
Public Health Laboratory

Vlnco. cnp on sarple container firmly. SUO, llcdicnl Arts lild^..
Pouch .1

Pjac.c sample in carton n.ailcr, and forward to: Juneau, AK 99801 nr.-j c,



WELL LOG 

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION ~7/9fiaM/i P//S._ DATE STARTED //J2V

_____ J DRILLER
7

TOTAL DEPTH OF WELL 

GROUT

FT. CASING INSTALLED DIAMETER

LENGTH

STATIC WATER LEVEL ^/ HRS. PUMPED */<&#$ §30 -fa ->QPPM. DRAWDOWN

SPECIAL NOTES:

3"3- -

JT. im

DATE

/ 3d 

t/3t

DEPTH 
FROM - TO

O -

3-O -

?8 -

/ 3-0

FORMATION

v

DRILLER

. x
t £
: 3

<*

cJev£/*f*J



WELL LOG

U.S. PUBLIC HEALTH SERVICE, DIVISION OF Si.OIAN HEALTH

LOCATION LU<1/' DAT£ STARTED

DATE COMPLETED DRILLER

TOTAL DEPTH OF WELL. 

GROUT ^

FT. CASING STALLED.

.SCREEN SIZE MFC?

DIAMETF 

LENGTH_

STATIC WATER LEVEL HRS. PUMFUL .@ GPM DRAWDOtt

DEPTH

HOLE DIAMETER
CASING DIAMETER

FORMATION

- /WO

SOIL DATA TO 15 FT. 
FEET THAWED___
BOTTOM OF FROST & MATER I At 
SEASONAL CR PERMA FROST -

WATER DATA FJELD TEST 
-.TASTE __________

APPEARANCE FRESH 
AFTER 24 HOURS_n_ 
IRON .

co»

CHLORIDES 
TDS

PUMP TEST - S

PUMPING LEVHL 

AFTER

I Co

'C LEVEL 

___ GPM

HIGHEST RECOMMENDED PUM? H

WILL STATIC LEVEL CHANGE W'.V 
TIDES_____ OR FROST__

DEVELOP PROCEDURE A^)e7- tr« rrr

ESTIMATEO MAN HOURS FOR DRILLING.

CREV/

HOURS FOR TOTAL J03 -.



U.S. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH 

l\-L.*+.iu-*^~~~ _____________ DATE STARTED *?"

DATE COMPLETED

TOTAL DEPTH OF WELL S5 

GROUT'

DRILLER

STATIC WATER LEVEL AJJ

__.FT. CASING INSTALLED 

SCREEN SI7P *J/Jr^

5O' DIAMETER

MFG.. LENGTH /l    '

HRS. PUMPED GPM DRAWDOWN

DEPTH .

I- r'
EP-3O .

HOLE DIAMETER
CASING DIAMETER

FORMATION

DEVELOP PROCEDURE _.

ESTIMATED MAN HOURS FOR DRILLING.

SOIL DATA TO 15 FT. 
FEET THAWED

0
BOTTOM OF FROST & MATERIAL 

SEASONAL OR PERMA HROST  

WATER DATA FIELD TEST 
TASTE

APPEARANCE FRESH 

AFTER 24 HOURS___ 

IRON ___________

CHLORIDES..

TDS '

PUMP TEST

PUMPING LEVEL ____ 

AFTER _______MRS.

- STATIC LEVEL

i_______GPM

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES' OR FROST

HOURS FOR TOTAL JOB

CREW



WELL LOG <LOT

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION DATE STARTED

DATE COMPLETED DRILLER

TOTAL DEPTH OF WELL 6"6" ' FT CASING INSTALLER -^________ DIAMETER 

GROUT M/fi_______ SCREEN SI7F ' ^A MFC, ^'/^ LENGTH

C>

STATIC WATER LEVEL HRS. PUMPED   ^ GPM DRAWDOWN   FT.

DEPTH

HOLE DIAMETER
CASING DIAMETER

FORM ATI Or,'
SOIL DATA TO 15 FT. 

FEET THAWED___
BOTTOM OF FROST & MATERIAL 

SEASONAL OR PERMA RROST

WATER DATA FIELD TEST 

TASTE _________

APPEARANCE FRESH 

AFTER 24 HOURS 

IRON

CK LOR ID £$, 

TDS

PUMP TEST

PUMPING LEVEL 

AFTER fJ/fl- HRS.

. STATIC LEVEL

_________ 0»r

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TiDES ^ ' OR FROST

DEVELOP PROCEDURE

cSTJMATED MAN HOURS FOR DRILLING.

CREV;

HOURS FOR TOT.M. .



U.S. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

LOCATION

FT. CASING INSTALLED

DATE COMPLETED

TOTAL DEPTH OF WELL

SCREEN SIZE MFG..

DIAMETER 

LENGTH

STATIC WATER LEVEL HRS. PUMPED .@ GPM DRAWDOWN

* DEPTH .

HOLE DIAMETER
CASING DIAMETER

FORMATION
SOIL DATA TO 15 FT. 

FEET THAWED___
BOTTOM OF FROST & MATERIAL 

SEASONAL OR PERMA EROST  

WATER DATA FIELD TEST 

TASTE __________

APPEARANCE FRESH. 

AFTER 24 HOURS___ 

IRON ___________

CHLORIDES^ 

TDS ____

PUMP TEST

PUMPING LEVEL____ 

AFTER _______ HRS.

STATIC LEVEL

GPM

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 

TIDES' _____OR FROST_____

DEVELOP PROCEDURE I ) K-^

ESTIMATED MAN HOURS FOR DRILLING. HOURS FOR TOTAL JOB

CREW



WELL LOG OfJ i_OT

l.C: -ON:! 

D.-.. '*OM; 

TO': PEtPTH OF WELL 

  O«  v   I f 

ST.'. -:Z V/MTER LEVEL

U.S. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

DATE STARTED

DRILLER

FT. CASING I N STALLED

SCREEN SIZE MFG.

DIAMETER 

.LENGTH_

DF.PTTH

- 3

HOLE DIAMETER
CASING DIAMETER

HRS. PUMPED GPM DRAWDOWN

FORMATION
SOIL DATA TO 15 FT. 

FEET THAWED___
BOTTOM OF FROST & MA7£RIAL__ 

SEASONAL OR PERMA FROST   ±-

WATER DATA FIELD TEST 

- TASTE

APPEARANCE FRESH 

AFTEh 24 HOURS 

IRON

CHLORIDESi 

TDS

. STATIC LEVE

@

PUMP TEST "£&/ ' 

PUMPING LEVEL : 

AFTER ______ HRS.

HIGHEST RECOMMENDED PUM? RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES________OR FROST '££U

FT.

oev::Lor? PROCEDURE __.

EST* ? -:ATIED MAN HOURS ,-OR DRILLING.

rM r 1^' 1* OM<_ «  _

HOURS FOR TOT.il. ;03



- U.S. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

LOCATION DATE STARTED

DATE COMPLETED nnn i r-n

TOTAL DEPTH OF WELL 

GROUT

FT. CASING INSTALLED /./)  
SCREEN SIZE MFG..

DIAMET 

.LENGTH

'STATIC WATER LEVEL .HRS. PUMPED . GPM DRAWDOWN

  DEPTH .

HOLE DIAMETER
CASING DIAMETER

FORMATION

 S-30

30-%

(7

v

(/

SOIL DATA TO 15 FT. 

FEET THAWED___

BOTTOM OF FROST & MATERIAL 

SEASONAL OR PERMA FROST  

WATER DATA FIELD TEST 

TASTE ________'

APPEARANCE FRESH, 

AFTER 24 HOURS___ 

IRON ___________

CHLORIDES^ 

TDS ____

PUMP TEST

PUMPING LEVEL ____ 

AFTER ______ HRS.

HIGHEST RECOMMENDED PUMP RATE
WILL STATIC LEVEL CHANGE WITH 
TIDES:_____ OR FROST___

_- STATIC LEVEL

.@________ GPM

DEVELOP PROCEDURE _.

ESTIMATED MAN HOURS FOR DRILLING.

CREW M

HOURS FOR TOTAL JOB



WELL LOG

u.s. puaoe HEAILTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION _L TY^-«»-^ *i^

DATE COMPLETED \ (^ -~t - -DRILLER

DATE STARTED / C -2. -*T O

TOTAL DEPTH OF WELL. 

GROUT

FT. CASING INSTALLED

.SCREEN SIZE. MFG..

DIAMETER 

.LENGTH__

STATIC WATER LEVEL tms. PUMPED. .@ GPM DRAWDOWN

DEPTH

HOLE DIAMETER
CASING OtAMETER

FORMATION

IX

SOU. DATA TO 15 FT. 
FEET THAWED
BOTTOM OF FROST & MATERIAL 

SEASONAL OR PERMA EROST  

WATER DATA FIELD TEST 

- TASTE ___________

APPEARANCE FRESH. 

AFTER 24 HOURS___ 

IRON ___________
CHLORIDES^ 

TDS _____

PUMP TEST

PUMPING LEVEL ____ 

AFTER _______HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES OR FROST

_   STATIC LEVEL 

,@________ GPM

FT.

DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING.

CREW

HOURS FOR TOTAL JOBfo)'
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COST SUMMARY FOR EXPENSES 

ASSOCIATED W/WELL DRILLING 

IN THE VILLAGE OF Tanana

1. Drilling manhours costs; includes drilling, 
bailing, driving casing, setting screens, 
development, setting pumps, test pumping, 
abandonement, fishing tools.

DRILLING MH COST $ 2,520

2. Other "manhour costs; includes travel time, 
standby time, site preparation, rig repair, 
loading and unloading equipment

OTHER MH COST $ 4,247

3. TOTAL'.MH COST $ 6,767

4. Travel expense; includes expenses associated 
with transportation of drilling crews,

TRAVEL EXPENSE $ 338

5. Cost to move rig; includes transporation 
costs for moving major well drilling items 
only

COST TO MOVE RIG $ 376

6. Supply purchases; purchase of all well 
supplies including transportation

SUPPLY PURCHASES $ 4,234

7. TOTAL COSTS "$"11,715*

8. #WelIs/Total FT 1/155-

9. Drilling Labor Cost/Ft $16.00

10.- Total Cost/Ft $76.00 

*0f this amount $2,250 was charged to McGrath.

f*/)



name / Well

//}/L/ /$'cation of Well

pth of Well /V ft. Length of^ Casing^? */ ft

[ Observation Well, Dist. to Pumped Well 

,-te Drilling Completed.J> ~~<£& -S^ Driller

Pumped Well / Observation We 

ft. Top of Casing to Static L£ 

Date Tested J^

Lock 
;wei; .
i

\

.

'<

.

I

"

-

:

'

    
i-

Elapsed Time 
Since Pumping 
Started/Stopped

1
2
3"

4
5

6

7 - '
8

9
10

11

12
15

20
25
30

40
. 50

60.

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360
420

480

540
600

Depth to 
Water > 
From TOC
7^^
3>&<^
7V>^7 P

x^/xx,.

/^^^

^^r
JS< -r/6^

*

Drawdown 
Q,3~0 - ^Tprc

Recovery

.P^7^/t/

/" fr/L

f-fAy-tp
 

s-*-y
 a£

*

 

- .

Clock 
Time :

Tfc?

~7-

#7-

£r
&^r/

 

 

 

Elapsed Time 
Since Pumping 
Started/Stopped

1

^^ 2-7^

3

c^<S>4^7

5

6
7

8

9

10

11

12
15
20"

25
30

'40

50

  60

80
100

140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

480
540
600

Depth to 
 fater 
^rom TOC

«

r

*

.

Drawd 
£ ~ DT

Recov

.

 

 

-

-



fccatlon of Well 

pth of Well

< /

. Leng±h

: Observation Well, Dlst. to Pumped Well

»_S "&* O  '.He Drilling Completed Driller

Pumped Well / Observation We 

ft. Top of Casing to Static Le 

Date Tested-^""^-^-^'1
f. 
lock
.me

$&>

\

.

;

I 

\

f '

t

:nT"

:/

y

t

i
ir
<
j
t

Elapsed Time 
Since Pumping 
Started/Stopped

1

2

3
4

5

6

7 - '
8

9
10n'~T~"

:^-V2^~^0S
_ ' IflS&^ELT-

20
_ -   25-~~

30

40
. 50

60.

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540

600

Depth ±o 
Water 
From TOC
'3Z'/''

3£ ^/£_
3f ^ x%_
^& /? /^L,

?<f ^x^L
_> c? ** X^

7^ /^
.7^ <^^<C
J7/ x^x^

   * o <^ f^c-

36^^^
3S SSL
g+... c SZ-
3S /^'

Jr7/ ^^
^^ / ̂ _
// /^^
5/ ^^>
^<^ ^^.
3<£ £ ^
?/ £ ̂ i-
3( * ^
?£' £ ̂ L
3t £<2L
2 <£ ^ ̂
3/ £^Z-
2 £ £ ^C 

? c' ' '5%.

3 S ^^
7/\ xX^

Drawdown 

Rccoverv

 

 

..-'

    .

 

.

 

 

 

/IQ^N .7

/          K^-

Clock 
Time .

-

 

4tJti

Elapsed- Time 
Since Pumping 
Star ted /Stopped

hub-
4-?- /A'

3

4

5

6

7

8

9

10

11

12

15
20-

25

30
"40

50

* 60

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

480

540
600 

?(,'*~> /rx E> £ >

-       _   _
Depth to 
Water 
From TOC

%><? //&.
^c ' &*-

.

f

*

^J23'&7*^

         .. 
Drawd

Recov

-

-

 

-

* i



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
/*>gi|ll|sS\ TELEPHONE (907J-279-4014 ANCHORAGE INDUSTRIAL CENTER 4^\^JT~ /$ :

/s^^Z^T*\ 274-3364 5633 8 Street

ANALYTICAL REPORT

IUSTOMER Alaska Area Native Health Service SAMPLE

lATF C01 1 FCTFD 3-23-81

;AMPLED BY P. Archibald

EMARKS Vfell Located

TTMF cniiFnrn-  

SOURCE City Well No. 2

LOCATION:

on River Bank in Front of Store

mg/1 

]Ag .Silver <0 - 05

]A1, Aluminum <°- 05

]Au T Gold <0.05

]B T Boron <0.05

]Ra .Barium 0.29

]Ri t Rismuth <0.05

]Ca t Calcium 56

]Cd t Cadmium <0.01

]Co, Cobalt <0.05

]Cr, Chromium <0.05

]Cu, Copper <0.05

lEe.Iron 0.14

|Hg tMercury <0.10

|K. Potassium <1

|Mq, Magnesium 14

|Mn. Manganese 0.38

|Mo. Molybdenum <0.05

iNa. Sodium 3.0

Ni. Nickel _ <0.05

[]P, Phosphorous

[]Ph,I.ead

[]Pt, Platinum

[]Sb .Antimony

[]Si,Siliron

[]Sn,Tin

[]Sr, Strontium

[]Ti, Titanium

[JW.Tungsten

[]7n,Zinc .

[]Zr t Zirconium

[] Ammonia

Nitrogen-N

Nitrogen-N 
[]Nitrate-N

[]Nitrite-N

[]Phosphorus . . , , .
(Ortho)-P

[]Chlnridp

[iFluoride (&

mg/1 

<0.05

<0.05

<0.05

<0.10

<0.10

5.0

<0.10

  0.19

<0.05

<x

<0.05

<0.05

<0.05

8

c^^tZ^-^-^^ ^

Tanana, Alaska
EOR LAB USE ONLY 

RFCVn.RY GY IAB f 7126

OATF RFr.FTVFn 4-3-81

DATE COMPLETED 4-10-81

DATE REPORTED 4-10-81

SIGNE/LcjLc. ^^,__

mg/1

QSulfate 14

[]Phenol

[]Tntal ni<;<;olvpd 185

Solids 
[]Total Volatile

Solids

Solids 
[]Vnlatile Sus

pended Solids 
[]H*rdnps<; a<;

CaCO-3 
[]Alkalinity as 17°

n
n
C]
****** 
[]mmhos Conductivity 300

[]pH Units 7 - 3

[]Turbidity NTH

[]Color Unit*;

[]T roliform/lOOnl

[] ^

n



WELL LOG Located at Block 6, Lot 10 

U.S. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

LOCATION Tanana, Alaska - Judy Sommers DATE STARTED March 22, 1981

DATE COMPLETED. March 24, 1981 DRILLER Pete Archibald/Glenn Fowler

TOTAL DEPTH OF WELL. 

GROUT Cement

52

STATIC WATER LEVEL _31_

SCREEN SIZE

FT. CASING INSTALLED. 

20 slot

52 DIAMETER 6"

Johnson LgNnTH 5'

HRS. PUMPED _JL2. _2Q__GPM DRAWDOWN 7?" FT.

DEPTH

0-2

2'-20

20'-50'

50'-52'

HOLE DIAMETER
CASING DIAMETER

FORMATION

Frozen silt

Sand

Gravels

Blue clay

SOIL DATA TO 15 FT. 

FEET THAWED___

BOTTOM OF FROST & MATERIAL __21

SEASONAL OR PERMA ER03T  seasonal

WATER DATA FIELD TEST 
TASTE no iron taste

APPEARANCE FRESH.
AFTER 24 HOURS "° visual trace of iron

IRON ________________ 
CHLORIDES,___________ 

TDS _________________

PUMP TEST
31'

PUMPING LEVEL-ILL- 

AFTER _______ HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES________OR FROST_____

_-STATIC LEVEL 

a 20_____ GPM

DEVELOP PROCEDURE Stir^e block

ESTIMATED MAN HOURS FOR fP" t IM^ 40 h°Urs uniiRS FOR TOTAL m« 40 hours

CREW Pete Archibald/Glenn Fowler



WELL LOG 

U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH
/o

LOCATION STARTED
DATE COMPLETED DRILLER

TOTAL DEPTH OF WELL 
GROUT

FT. CASING INSTALLED

SCREEN SIZE
STATIC WATER LEVEL .HRS. PUMPED. /Z

MFG. 

> 2-0

DIAMETER 

LENGTH ___^

GPM DRAWDOWN
72"

FT.

DEPTH 

0 -2-'

HOLE DIAMETER
CASING DIAMETER

FORMATION

10 -

r.
0

SOIL DATA TO 15 FT. 

FEET THAWED
BOTTOM OF FROST & MATERIAL 

SEASONAL OR PERMA RROST

WATER DATA FIELD TEST 
TASTE UP

APPEARANCE FRESH 
AFTER 24 HOURS A/3 

IRON __________

CHLORIDES^. 

TDS ____

3/PUMP TEST 

PUMPING LEVEL 

AFTER ______ HRS.

- STATIC LEVEL 

i 2- O flPM

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 

TIDES________ OR FROST_____

DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING. HOURS FOR TOTAL JOB

CREW



LOCA-HON

U.S. PUDLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

4^^

LO

DATE COMPLETED

TOTAL DEPTH OF WELL <f~<2\

GROUT______________SCREEN SIZE

FT. CASING INSTALLED DIAMETER _

JO/tMFH JOt* t'*'»v LENGTH

STATIC WATER LEVEL 0 X HRS. PUMPED GPM DRAWDOWN .

!i DEPTH

HOLE DIAMETER
CASING DIAMETER

FORMATION
SOIL DATA TO 15 FT. 

FEET THAWED

BOTTOM OF FROST & MATERIAL 

SEASONAL OR PtRMA HI

V/ATER DATA FIELD TEST 
TASTE

APPEARANCE FRESH 

AFTER 24 HOURS _^ 

IRON ___________

. CHLORIDES,. 

TDS ____

-*'
PUMP TEST 

PUMPING LEVEL 

AFTER _______ HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES OR FROST

_- STATIC LEVEL 

.@__2-£L__ GPM

DEVELOP PROCEDURE __.

ESTIMATED MAN HOURS FOR DRILLING".

CREW

HOURS FOR TOTAL JOB



' Spject No.

fccatlon of Well 

*pth of Well £~

Name Well

ft. Length of   Casing ft.

Observation Well, Dist. ±o Pumped Well

Drilling Completed -* ^* ̂ if -< Driller

Pumped Well / Observation We 

ft. Top of Casing to Static Le 

Date

I 
;ock
.me

i

i.
.

>

i.
[
i

i
1

 

1

|
I

Elapsed Time 
Since Pumping 
Started/Stopped

1

2

3
4

5

6

7 ' - '
8

9
10

" 11

12
15

20
25

30

40
. 50

60.

80

100

140

180 (3 hrs.)

240 (4 hrs.)
300

360

420

' 480

540

600

Depth ±o 
Water : 
Frorr. TOC *

j>f ^

*3 *7 £
2Y t
-?</" £
\? Y <*

-

*

Drawdown 
Q_^gpir.

Recovery

'

 

^^^

fa tn±K-
^/t

 

'

..

 

(®)

Clock 
Time

^>

/*s~

/<*4/i~

 

Elapsed- Time 
Since Pumping 
Started/Stopped

1

2

3

4

. 5

-PfV'fe
c fZj/yi+t+'+p

8

9

10

11 .  

12

15
20

25

30 - -
*40

50

' 60

80

100

140

180 (3 hrs.)

240 (4 hr-s.)
300

360

420

480

540
600

Depth to 
Water
From TOC

JV*<-

*

f

*

Drawd 

Recov

 

 

. -

T>



WELL LOG DRY HOLE

U.S. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

Tanana, Alaska Next to Episcopal Church DATE STARTED March 3. 1QR1

DATE COMPLETED March 16, 1981 DR1L1FR Pete Archibald/Glenn Fowler

TOTAL DEPTH O? WELL

GROUT N/A

STATIC WATER LEVEL

80 FT. CASING INSTALLED

RHRFFN SI7F N/A

N/A HRS. PUMPED N/A

80' DIAMFTFR 6"

MFfi N/A LENGTH N/A

©   GPM DRAWDOWN   FT.

DEPTH

Frozen silt

Brown fine sand

Black sand

Beyond 53 feet the 
drilling became veir 
difficult. They hac 
to drive the casing 
and then drill the 
plug out. IS hours 
to drive the pipe 
1 floot and then 
drill the plug out. 
It was decided by 
the staff geologist 
that we should pull 
out and attempt 
another hole.

HOLE DIAMETER
CASING DIAMETER

FORMATION

-17'

17'-53

SOIL DATA TO 15 FT.
froze to 17'FEET THAWED.

BOTTOM OF FROST & MATERIAL 17
SEASONAL OR PERMA EROST seasonal + permafrost

WATER DATA FIELD TEST 
TASTE ___________
APPEARANCE FRESH 

AFTER 24 HOURS___ 

IRON ___________
CHLORIDES,. 
TDS ____

PUMP TEST dry hole 

PUMPING LEVEL ____ 

AFTER _______ HRS.

STATIC LEVEL

GPM

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES________OR FROST_____

DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING HOURS FOR TOTAL JOB 60 man hours

CREW
Pete Archibald/Glenn



WELL LOG

U.S. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

7-0

LOCATION

GROUT

DEPTH

77' /:.' >: DATE STARTED 31 1 z is
;OMPLETED 3//£

DEPTH OF WELL '

////.

WATER LEVEL '

>/3 ' . DRILIER terC
,-* < ~, /
'-*& FT CASING INSTALLER 5^

SCREEN SI7E & /t MFG. '

^/4 HRS. PUMPED ///i ©   

t/££~'f^tt£s /<f^'.vV / ' r

DIAMETER ^ /r

^ LENGTH ^.'il

GPM LWAWMf>WN

ev:-r^

FT.

HOLE DIAMETER
CASING DIAMETER

FORMATION

i to
i'.UC)

<-» - CXi ll\

u.* ou.tr-

SOIL DATA TO 15 FT. / 

FEET THAWED /%P2.g TO H 
BOTTOM OF FROST & MATERIAL /7 

SEASONAL OR PERMA FROST-

WATER DATA FIELD TEST 
TASTE

APPEARANCE FRESH. 

AFTER 24 HOURS___ 

IRON ___________

CHLORIDES^ 

TDS ____

PUMP TEST

PUMPING LEVEL ____ 

AFTER _______ HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES OR FROST

_  STATIC LEVEL 

.@_________ GPM

A/ ?rs -';

DEVELOP PROCEDURE

ESTIMATED MAN HOURS FOR DRILLING. FOR THJAI tnp

CREW



U.S. PUBLIC HEALTH SERVICE, DIVISION OF INDIAN HEALTH

LOCATION TE STARTED

DATE COMPLETED ^> ~~ '

TOTAL DEPTH OF WELL

GROUT

 STATIC WATER LEVEL '

X ^~ <f~V DRILLER /^C ///?/?<: 7=>

O^ FT rASINfi INSTALLED ^^  

SCREFN SI7F        -~ MFG.

7^-lxu^ HRS. PUMPED X1^ ̂  © /^ ̂ "GPI

DIAMETER &

LENGTH "j

DEPTH

3 -//-<?/

HOLE DIAMETER
CASING DIAMETER

FORMATION

C 

f?fi.*-2-*

f-
a
I/

DEVELOP PROCEDURE __.

SOIL DATA TO 15 FT. 

FEET THAWED

BOTTOM OF FROST & MATERIAL _ 

SEASONAL OR PERMA RROST±S^£

WATER DATA FIELD TEST 

TASTE

APPEARANCE FRESH. 

AFTER 24 HOURS___ 

IRON ______

CHLORIDES^ 

TDS _____

/

/ 
/

/

/

PUMP TEST /

PUMPING LEVEL 

AFTER ____:

_- STATIC LEVEL

.@_______ GPM

HIGHEST RECOMMENDED PUMP.RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES:_____ OR FROST___

ESTIMATED MAN HOURS FOR DRILLING.

CREW
V  

HOURS FOR TOTAI .IOH



' f /'S

O

7?



WELL LOG

U.S. PUBLIC HEALTH SERVICE. DIVISION OF INDIAN HEALTH

LOCATION Tanana, City Hell #2

DATE COMPLETED March 20, 1981 DRIIIFR

DATE STARTED March 17, 1981 

Archibald ______

TOTAL DEPTH OF WELL.

GROUT Bentowite 

STATIC WATER LEVEL _

_4E_ _FT. CASING INSTALLED 

SCREEN S»7F 40_______

44 DIAMETER
6."

MFG. Johnson i PMGTH 5 feet

32 feet

DEPTH 

March 20, 1981

HOLE DIAMETER
CASING DIAMETER

HRS. PUMPED

44 feet top   
of.screen

X

-

FORMA'

L 0 'frozen

- 6 silt

- 10 silt

  20 sand

- 30 gravel

  40 gravel

  45 gravel

© 10 GPM DRAWDOWN 43-1/2"

SOIL DATA TO 15 FT. 

FEET THAWED___
BOTTOM OF FROST & MATERIAL_6._f£fi±. 
SEASONAL OR PERMA F.ROST        

WATER DATA FIELD TEST 
TASTE Trrm_____
APPEARANCE FRESH 

AFTER 24 HOURS Y6S 

IRON 3

V6S

CHLORIDES^ _ 
TDS '

PUMP TEST 3? fppt. STATIC LEVEL 

PUMPING i FVFI 42 feet & 10____ GPM 

AFTER 12 HRS.

HIGHEST RECOMMENDED PUMP RATE

WILL STATIC LEVEL CHANGE WITH 
TIDES________OR FROST_____

DEVELOP PROCEDURE .__.

ESTIMATED MAN HOURS FOR DRILLING.

CREW Archibald

HOURS FOR TOTAL JOB



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
TELEPHONE (907J-279-4014 

274-3364
ANCHORAGE INDUSTRIAL CENTER 

5633 B Street

ANALYTICAL REPORT 

USTQMER Alaska Area Native Health Service SAMPLE LOCATION: Tanana, Alaska

ATE COLLECTED

AMPLED BY Glen

4-6-81

Fowlers

TIMF COIIFCTFD:

SOURCE Sourer ffell

_

EM ARKS Slicfrtly Discolored. No Treatment, Petroleum Smell

)Ag t Silver

]A1 .Aluminum

|As .Arsenic

[Au.Gold

|B t Boron

Ra.Rarium

Bi, Bismuth

Ca .Calcium

Cd, Cadmium

Co, Cobalt

Cr, Chromium

Cu, Copper

Fe.Iron

mg/1 

<0.05

<0.05

<0.10

<0.05

<0.05

0.46

<0.05

135

<0.01

<0.05

<0.05

<0.05

5.2

[]P, Phosphorous^

[]Ph,lead

[]Pt,Platinum

[]Sb t Antimmy

[]Se t Selenium

[]Si,Silirnn

[]Sn,Tin

[]Sr, Strontium-

  []Ti, Titanium

[]W, Tungsten

[]V, Vanadium

[]7n,Zinc

[]Zr t Zirconium

mg/1 

0.11

<0.05

<0.05

<0.05

<0.10

4.9

<0.1

0.39

<0.05

<1

<0.05

0.14

<0.05

FOR LAB USE ONLY 
RFCVn.RY GY |AB i 7156

HATF RFCFTVFn 4-7-81

DATF 'COMPLETED- 4-14-81

DATF REPORTED 4-16 81

SIGNFD/>/<^iX^-^^^^^^^_

mg/1

- []Cyanide

[]Snlfafe 34

[]Phenol

[]Tnf-al Dissolved 440

Solids 
[]Total Volatile

Solids 
[]Suspended

Solids 
[]Vniatile Sus

pended Solids
[]HarrfnA<:c AC 445

CaCCh 
[] Alkalinity as 38°

CaCO-i 
[]Oil & Grease 1.3

[]

[]

n
Hg,Mercury. <Q.1Q

K, Potassium.

. Magnesium 

.Manganese

24

0.79

t Molybdenum 

, Sod i um 

, Nickel

<0.05

3.7

<0.05

[]Ammonia___ 
Nitrpgen-N

[]Kjedahl__ 
Nitrogen-N

[]Nitrate-N_

[]mmhos r.nndtirtivity 630 

[]pH Units_________ Z

[]Nitrite-N.

[]Turbidity NTU. 

[]Color Units__

[]Phosphorus.
(Ortho)-P 

[]Chloride_

[]T.Co1iforra/100m1.

[]Fluoride. []





STATE OF ALASKA

DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
DOUGLAS LABORATORY FACILITY

VILLAGE SAFE WATER PROGRAM

Ji

TO BE COMPLETED BY SAMPLER

Sample Source or Location /

Address * '

Village^  State / /..

Collectod by

/fo~fh (3rani-
Sample Number ^x ,_ .. __

Zip Code Sample Date

\

D Surface Water   J^&Jround Water

Untreated Water D Treated Water 

JSiJ Routine Sample D Special Purpose Sample

Laboratory Analysis Number Receded by Date / /

Limit Limit

Mg/l Mg/l

Arsenic

Barium

Cadmium

Chromium

Iron

Lead

Manganese

Mercury

Selenium

Silver

Sodium

Calcium

Magnesium

Potassium

(0.05J

(1.J

(0.010)

(O.OSJ

(0.3)

(0.05)

(0.05)

(0.002)

(0.01)

(0.05)

(250)

(

 

.

.

 

n"^^.
 

0
 

«

 

i

 
  _

.(

2
7

«.   
1
    '
.«   

9
>- .1

8
1
4
?

-^ >

r\
  x

9

T
T
T

_T

, N

T
N
N

«?

0

R
R
R

_R

D

R
D
n

ND«Not Detected 

TR«Trace Detected

Chloride

Fluoride (2.4)

Nitrate - N (10.)

Sulfate

Carbonate Alkalinity

TFR @ 180° C

PH

Turbidity

Color

Conductivity @> 25° C

T

I

?
5

«?

0

4
^

4

T

0

«?

4
R
0
^,
q

8

NTU 

PCU 

/Jnhos/cm

Completed Signature of Labor atocy Supmvnor Date

 319(12/78)

O'^r



i iecu5e. -f/// ouT -for**-- <^-~ Cb*t p"/e/e/L as ?" "'*"*~  
i -f_ K f / / *-/-'       / /   // . Sample # '

/

. _ >* . _, J   ' "f   ( f I VJLJLJL«J^U UJL: __________(, <^ 'Sic/ -11
Special Information ^C d-ih^C-J/oj^/ oKbctcA-jYce " - - :.  7^7 

I. Specify the exact sample location so there is -no confusion about'j   
where the sample was collected. Incflude a written desc-ription   
and a map or sketch.

. Ldsn

2. Describe the physical appearance of. the water-including: 

' Color 

Taste 

Odor

Turbidity

3- Describe the area immediately surrounding the sample site including 
nearby honey bucket dumps,, oil storage areas, landfills, ect.

Label each sample to include: 

Name of Collector ^730/^7^ A

Time and date of collection t ' d// />rrt frn /IJ(')1J 3.,?*- "7 9
 " i             

Date sample mailed f\)&})-~3%~~~] *?________' ______________

Water temperature '_____________:_____________

Sample depths/distance from 
shore (for surface sources) '

. Tidal influence (if any) __________"__________________________

Approximate flow rate ___J_____________________________________

Depth of well __________________"' ____________________ 

Pumping rate and drawdown of well _________________________________

5. 0" Haw water //\>_A - - * D Treated water(97)



STATE OF ALASKA

DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
DOUGLAS LABORATORY FACILITY

VILLAGE SAFE WATER PROGRAM

TO BE COMPLETED BY SAMPLER
Sample Source or Location

Tanana VSW watering point
Address

Village State

Tanana

D Surface Water 

D Untreated Water 

QJ Routine Sample

Collected by

Noel Palmer
Sample Number

13NPSO
Zip Code Sample Date

Ak 5/13/80

&) Ground Water 

K) Treated Water 

D Special Purpose Sample

Laboratory Analysis Number Received by - Date

80051601 Parrv Mothershead 5/16/80

Limit 

Mg/l

... . Arsenic (0.05)

Barium (1.) 0.16

' Cadmium (0.010)  

Chromium (0.05) .

Iron (03) 0.13

Lead (0.05) 0.014

Manganese (0.05) 0.44

Mercury (0.002)  

Selenium (0.01)  

Silver (0.05)

Sodium (250) 9

Calcium 226

Magnesium O T-  

Potassium 3 .

ND-Not Detected 

TR-Trace Detected

/

Date Analysis Completed Signature of Laboratory

6/19/80 77X>. 7

Limit 

Mg/l

M D Chloride 145

Fiuoride (2.4) T R .

N O Nitrate - N (10.) T R

N D Sulfate - 6 <r .

Carbonate Alkalinity   ' * . 

TFR a 1RO° C - 75).
 

N D
N D PH T .T
f< 0 Turbidity ' '   NTU

8 Color 0 J . pcu

Conductivity & 25° C ^ * /itihos/cm

6

Supervisor . Date Reported 
/*4f* f i"\ n /ff\s>*< .'--rc       6/] g/ 80

18-319(12/78)

(*)



2.

3.

Special Information

» »

1. Specify the exact sample location so there is-no confusion about" 
where the sample was collected. Include 'a writt'en desc-ription  
and a maj> or sketch.

4-vb

t^-
- I

/

Describe the physical appearance of. the water, including: 

Color

Taste

Odor

I\JQ

A/,

Turbidity A

Describe the area immediately surrounding the sample site including 
nearby honey bucket dumps,, oil storage areas, landfills, ect.

rC

. PT

Label .each sample to include: 

Name of Collector

Time and date of collection / ̂
i

Date sample mailed ______

Water temperature ____

/ J?

__
f

(/ (T /)

I ]

Sample depths/distance from _ 
shore (for surface sources) '

Tidal influence (if any) ____

Approximate flow rate _

;vf
V

Depth of well O Wot" g.y/d,/& bi

Pumping rate and drawdown of well /

5. D F.aw water
  - 

Cor«n;c n t s c r /

Treated water



DEPARTMENT OF ENVIRONMENTAL CONSERVATION 
DOUGLAS LABORATORY FACILITY

VILLAGE SAFE WATER PROGRAM

Sample Source or Location

Trwtam. HrRpHr^ .  -fr*
Address 1 '

 fra  Ictf.KiAprf/Ur'VX.-
Villaoa

TodAaiArx

Q Surface Water 

Q Untreated Water 

. Q Routine Sample

Laboratory Analysis Number Rec

TO BE COMPLETED BY SAMPLER

Collected by

\Cfi\. M'teUn C\n-ir~\e^ \/SuJ 4
Sample Number

 2. MPftl
State Zip Code Sample Date 

A L/   /     
Q Ground Water 

^Treated Water 

iSd Special Purpose Sample

eived by , / / I/ / Date

'pvrltJ J. Mikuni* If7/20 fen

Limit Limit 

Ms/1 Mg/|

Arsenic (0.05)  

Barium (1.)  

Cadmium (0.010)  

Chromium (0.05)  

Iron (0.3)

Lead (0.05)

Manganese (0.05)  

Mercury (0.002)

Selenium (0.01)  

Silver (0.05)

Sodium (2501

V Calcium ' ftC

I/ Magnesium ' | £j

Potassium

ND-Not Detected 

TR-Trace Detected

Date Analysis Completed Signature of Labor

fnfe.2.|p,o ~7^,

Chloride

Fluoride (2.41

- Nitrate - N (10.1

?5§^. Sulfat.

JX Carbonate Alkalinity J ( Co ««

TFR a 1RO° C

/PH fi^.3

Turbidity

Color

' f. Conductivity 9 25 C

, . fS

.
   

atory Supervisor Date

72z*^l              ,f

NTU

PCU

/L*nhos/cm

Reported

 ^b^tao
18-319(12/78)

((00)



r

Information

Specify the exact sample location so there is no confusion about 
where the sample was collected. Include a written description 
and a map or sketch

i         - _____ 
Describe the physical appcnrnnce of the water including:

Color _________   

Taste ________*

(CcOdor

 A- C;

Turbidity '________ _

Describe the area immediately surrounding the sample site including 
nearby honey bucket dumps, oil storage areas, landfills, ect.

Label each sample to include: 

Name of Collector /Y] , ^ H £

Time and date of 

Date sample mailed

_IO'C>

i_n_^ i g - Co ..
Water temperature

Sample depths/distance from 
shore (for surface sources)

Tidal influence (if any) 

Approximate flow rate __ 

Depth of well __

.A
// 

///!

! i

'

Pucping rate and 

PH______ '

nf well

D Raw water 

xments C~

Treated water



UNITED STATES GOVERNMENT

emo
Subject :

To

FOLD .

(/

INSTRUCTIONS

symbols whenever

SENDER: '

Forward original and one copy 
RECEIVER: *'

^

From

5027-104

REPLY MESSAGE

«jr tysfcft ^ S*^>.<z/Q

1. TO 6£ RETAINED BYADDRESSEE ^=^^L^^^^
' w^lONAL FORM~27     

1973 
CSA FPMR (41 CFR) 101-11.6



STA<E OF ALASKA
DEPARTMENT OF HEALTH AND WELFARE 

ENVIRONMENTAL HEALTH

WATER SAMPLE I.NFORATION FOR CHEMICAL ANALYSIS

I Source (Lake, River^, Well, etc.) 
. City or Town T^A*>*\^

Water Systam - Private v ; Public ( ) 
Collected 3y _____________

Send Report: Name C(V to.o. "£>i C'.'^.o.f i i -'J. Address -*y.y*a fi c.f *:  ;
Date Collected *&~ f~72 Time Collected "
Collected from water system at: (Well , Faucet, Stream, etc.) _____________
Water Collected is Untreated ( ) Filtered { ) Other Treatment _____________
Kind of Analysis Desired: (Please check the most applicable box or boxes).
( ) Routine (Marked *) ( ) Special, Designate by marking or entering items in blank
spaces).
Analysis of this sample is Routine ( ) Urgent ( )
Remarks:

CHECK ITEMS FOR ANALYSIS (IF OTHER THAN ROUTINE) .

Silica (Si02)

^.Aluminum (Al)
{ ;,;;* iron (Fe)
yf Manganese ("n)

* Calcium (Ca)
* Magnesium (Mg)
Sodiuir, (Na)
Potasiuir, (K)

.
. Remarks

Total

* pH, Lab
Specific con- 

  -ductande (Micro- 
rohos/cm-25°C.)
*  TurDiditv (units)
* Color (units)

Detergents (MBAS)
....

ANALYSIS 
RESULTS

£-  £'<r
6-/:-
/6'*-»

 TO

ANALYSIS 
RESULTS
*~7: ^-'t

 "«j

O

\

\

(PPM) , ! 
LIMITS'
15 gcoc 

300 poor .

0.3
3.5

300
125
200

LIMITS

5.5 - 8.5

5
15

0

:

* Bicarbonate (hCG3)y

* Carbonate (Cu3/
* Sulfate (S0^5

Sulfite (SC2; i
* Chloride (Cl)
* Fluor-i de (F) ;
* Nitrate (NOij
* Nizrite (NO?)
* Phosphate (P04) :

: 
'
i
!
! Susoended solids

  Total 
Dissolved Solids

i Total Solids
Total Hardness

* Alka;ir,-;tv (CaCO^)
N on car bonate 

i iiardrit-ss (CaCO-<)
j Calcium 
{ Hardness (CaCC?)

ANALYSIS i {??>!} - 
RESULTS j LIMITS'

| 25 good 
/-, <!_ j_50C poor

! 350
1 250
1 5.0

/ I . 250
t 1.0

/,.:     J 45
: 2.C

""" ' ; 30 DGO.-__ i    
j
i

ANALYSIS j LIMITS 
RESULTS !

i

*?/£ i 5CC
: 500
  50 very SOT 

-' V"-L ?300 very nar
J& >' 200

1 ;

1 5

(:.-. Date Received ^//f \_ */ / Date No

L'.S.P.K.S. Required and Reccir-rtendoc! Drinking Water Standards, 1962



WA7EP ANALYSIS REPORT FORM

3 :;cport to: AUCn HAKKF.TT, ADJ!!!!. OFFICER
OFFICE OF ENVJF.OKJinnTAL HEALTH 
P. 0. BOX 7-741 
AJJCUOKAO:, AK 99510

C OR LOCATION: ~~ 

LECTED BY:

C P55

DATE HOUR;

WATER SYSTEM

Well Type . £>/?/££.<&> 

Surface Water:
Depth jftallons per minute \j>

Number of Homes Served: O (
_ Temporary £ _____ / Permanent /></ 

{/)

Treatment: _/__/ Yes /></ No New or Existing Source

PURPOSE OF ANALYSIS

/ 1. Uater Approval for Building Permit.
/ 2.. Routine Analysis.

/ 3. Special: Check Specific' Items for Analysis

(Column 1) 

(Column 1 & 2) 

(Columns 1,2,3)

COLUMN7 1 COLUMN 2 COLUMN 3

Analysis Limits Anal. Limit
n (Fe)
.oride (F)
oride (Cl)

(P04 ) 
 ct>hate
:al Hardness

jycn^0^ 55

scific 
tcluctance

p.;?
0 $<
A?

(;

 /£??
c*

V..5/

r/t

0.3
1.5

250
.05 pood 

30 poor
50 soft 

300 hard
0
6.5 
8.5

EVENTS:

5TKUCTIOHS:

Magnesium 
(Mp)
Calcium 
(Ca)

Turbid itv
Color
Bicarbonate 
(HC03)

Carbonate
Alkalinity
Total Dis 
solved 
Solids

7T

.'£ %

r
/c

y?/
C'

:>*/ 

Wo

125

300

5
15

gooc 
500 

poor
350
350

500

Analysis Limits

f/ot)

Sodium (Ka)
Potassium (K)
Sulfate 
(SOA)
Sulfite 
**(SO^>
Nitrate fNOS}
Suspended 
Solids

Arsenic (As)
Copper (Cu)
Cyanide (Cn)
Phenols
Zinc (Zn)
Barium (Da)
Cadmium (Cd)
Lead Pb)
Silver (Aj»)
Mercury (I!fO
Manganese (Mn)

 

I

.

.
*

poo
 

250

5.0
10

0.01,
1.0
0.01
O.OC
5.0
1.0
0.01
0.05
0.05
0.0$
0.0^

. Rinse container sovcrnl times in water source to be sampled. '
Public Health Laboratory

Plnce. cnp on snrplo container firmly. SHO t Ilcdical Arts Uldf.J
Pouch J " (jCT *' *'**

Place sample in carton niailer, and forward to_: Juneati, AK 99801



VAT!? ANALYSIS PJirORT FOKH
3/1S/7A

v, M V.cnrrt to: A'T.!' «AMV1 'TT, AF/I'I?!. OFFICEF,
OFFICE OF !:!:VjrC>!!ir:<TA7. HLALTl! 
!  ^ " » «. ' 7-7 f- 4
/ .:ic:.0i.r;^/.\f. "wi-^u ~^

NAME OR LOCATION; 

COLLECTED DY; . .

BRANCH OF PUBLIC 
' HEALTH LABQRATQJJ$3

DATE HOUR:

1. Wqll Type _

2. Surface Wat«r:

Depth

WATER. SYSTEM

7X eGalions per minute^
JTemporary / / Permanent /></

3. Nuwber of Homes Served:

4. Treatment: /~~7 Yes No New or Existing Source 

PURPOSE OF ANALYSIS

/_ L 1. ^.Tater Approval for Building Permit.

y^V/ 2. Routine Analysis.

/_/ 3. Special: Check Specific Items for Analysis

(Column 1) 

(Column 1 & 2) 

.(Columns 1,2,3)

COLUMN 1 COLUMN 2 COLUMN 3

Analysis Limits

......
*".:. :     ' 

   -   . '.'"".

S
" '   --:?'

«i«&

tron (Fe)
^luoride (F)
phloride (Cl)
' (POA ) 
Thcsohate
Total Hardness

^eJ^eTpents

^.n?^
Specific - 
Conductance

1 ff-o
0. &X

4o

O.o2*

y^3
o

+f rfi/. y*l

?o^-

! o.i
i i.s
» 250
.05 good 
30 t>oor
50 soft 

300 hard
1 0

6.5
  j

Anal. Limit

COM1-ENTS:

jtr

Magnesium 
I (MP)
Calcium 
(Ca)

Turbiditv
'Co3or
[Bicarbonate 
(1IC03)

Carbonate
Alkalinity
Total Dis 
solved 
Solids

 ay-* 
ik*~\

ffQ.o
 &
yo

</*7
a3<ro

rtf

125

300

5
15

go?5 
500 

poor
350
350

500

Analysis

TNSTRVCTIONS :

1. Rinse container several 

->n sarnie

jSodium (Ka)
Potassium (K)
Sulfate 
(SOA)
Sulfite
**(so-o
titrate (NO?^
Suspended 
£oli3s

Arsenic (As)
Copoer (Cu)
Cyanide (Cn)
Phenols
Zinc (Zn)
Barium (3a)
Cadmium (Cd)
Lead Pb)
Silver (Ac)
Mercury O!R)
Manganese (Mn)

[

20f
1

25C

t

if

0.
T_

0
0
5
1
0
0
0
0
0

Hen]th Laboratory 
f.UO, .Medical Arts I'.ldp.. v



Report to: ARCH HAWETT, ADKIN. OFFICER
OFFICE OF ENVIRONMENTAL HEALTH 
 P.O. BOX 7-741 ^^ Date: OV- 3.Y -7 /

flans of Villace: T~

<

.  <

sampling Site:. P'W

felly Spring, Lake,< H "^
Sample Description:
    

%

Cl \\ O \A O^~-s

1 C - I/\*OC<j 0 / /^ /1

/ -. WAT 

River, Creek,
^g^r.   -s^,^

Rav/,^reate.o

Name of Source: PH& /Vo "50,7V, Ttf/ttfn cu

"   Collected By: .$7~&U /£/'/ Cd/^A/

ER SOURCE Ccircle one:*) - * 

Ditch, Slouch, Other:

\ Other: (Describe)

PURPOSE OF ANALYSIS

- / / 1. Water Approval for Building Permit. 

- . /7, 2. Routine Analysis. .   ."'... 

' TW 3 - Special: Circle Specific Items for Analysis.

*t *   
. .%

<d
<Q

-.

  ; " COLUW 1

Iron (Fej ^> 0*1
pubridiftF ^^ /. <,
Chlorid^'Ct^jT

(P04 ) 
phosohate
Total Hardness

Detercents

3H
Specific 
Conductance

- * **

  

Linits
03 0.3
^ 1.5

250
.05 good 

30 ocor
50 soft 

300 hard
0
6.5 
8.5

Cbmmants :

.

 » »   « - . . . .^ . »'.

-

(Column 1) 

(Columns 1 &"2) 

(Colwnns 1, 2, 3) -.

COLUW 2 V ' . COLUW 3 . 

Anal. LfSft l V ~ ' Analysis Limits
 laqnesium 125 

(Me)
Calcium 300 

(Ca)
Murbiditv 5
Color 15
Bicarbonate 25 

(HCOs) " aood 
"500 
poor

Carbonate 350
Alkalinity 350
Total Dis 
solved . 500 
Solids *

.

fT/ZZ/77
($/b?/jjg./^th

i-'-. MT. -

Sodium (Ma) £00
Potassium (K)
Sulfate 
(SO.)
Sulfite

250

5.
Nitrate (Mi) 1 10
Susoended 
Solids

Arsenic (As)
Ccooer .(Cu)
Cyanide (Cn) j
phenols I
Zinc (Zn)
Sariun (8a)
Cadmium (Cd) |
lead (Fb)

.
0.
1.
0.
C.
5.
i
ô  

C.
Silver (Ac) { 0.
Mercury (He) j I 0.
 tancanese (,Mn 0.

1
-

.

Instructions:  ''.-'..' ^]? . 
1. Rinse container several tires in water source to be sairpled.

 « f**\ f*an r\<n «T ~"~*^ r> m**    » »» o



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
TELEPHONE (907)279-4014 P.O.BOX 4- 1276 

ANCHORAGE,ALASKA 99509
4649 BUSINESS PARK BLVD.

ANALYTICAL REPORT

Water Ana1ysis(Fac11 ity) Alaska Area Native Health Service 

Date Collected: 8-30-76 Time Collected:   By:

Source of Sample:___Tanana _(4-621R)

Physical Observations, Remarks:

[]
[]
[]
[]
[]
n e
n
n
[]
[]
ra <o.i
n
n
D3 10

Cl

n
n
pg 2

n
m 3
n
[]

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l'

mg/l

mg/l

mg/l

mg/1

mg/T

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

Aluminum H 410

Arsenic £] 7.3

Barium []

Boron []

Cadmium []

Calcium []

Copper []

Chromium-Total []

Chromium-Tri []

Chromium-Hex R] 4

Iron-Total []

Iron-Dissolved []

Lead ' El Trace

Magnesium []

Manganese []

Mercury []

Nickel []

Potassium £] 149

Selenium []

Sodium []

Silver []

Zinc [] f/07j

mmhos

units

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

mg/l

1 JTU

Conductivity 

PH

Ammonia 
Nitrogen-N 
Kjedahl 
Nitrogen-N 

.Organic 
Nitrogen-N 
Nitrate(N)

Nitrite(N)

Phosphorus 
(Ortho)-P 
Phosphorus 
(Total)-P 
Chloride

Fluoride 

Cyanide 

Sulfate 

Phenol 

MBSA 

BOD 

COD 

TD Solids 

TV Solids

Suspended 
Solids 
SV Solids

Turbidity

f H 56

K 240

[]

Cl

[]

[]

[]

[]

6G <o.i

[]

Transported 
Received by:

Transported 
Received by:

mg/l Hardness as
CaCO? 

mg/l Alkalinity as
CaC03 

mg/l Acidity-T as
CaC03 

mg/l Acidity Free
as CaCOn   

/100ml Coliform-T

/100ml Coliform-F

/100ml Strep-F

units Color

mq/1 Oil and Grease

by:

by:

FOR 

Lab# 4704

Date sample

LAB USE ONLY 

Rec'd by: Se

rec'd: 8-30-76

Date analysis completed: 8-30-76

Date results
/^ 

Signed: t<tA

Date:

reported: 8-31-76

/  v? t/ / ̂  cAue-<7kAss» /^fr ^/ -^ 

September 3, 1976
-"-   "



CHEMICAL & /EOLOG1CAL LABORATO ES OF ALASKA, INC.
TELEPHONE (907) 279-4014 P.O.BOX 4-1276

ANCHORAGE, ALASKA 99509
4649 BUSINESS PARK BLVD.

ater Analysis(Facility) Arctic

ate Collected: 

ource of Sampl

11-30-77

e: Submitted by:

AM A 1 VT T f* fl I l\/Al_ ill Vx/*l_

Environmental

Time Collected 

Mr. Willem S

Engineers

 By

. Van Hemert

 

lysical Observations, Remarks:

1 mg/1

1 mg/1

1 " mg/1

1 mg/1

1 mg/1

1 68 mg/1

mg/1

1 mg/1

mg/1

mg/1

0.3 mg/1

mg/1

mg/1

20 mg/1

0.1 mg/1

mg/1

mg/1

n.q mg/l

mg/1

fi A mg/1

mg/1

Aluminum [] 

Arsenic []

Barium [] 

Boron [] 

Cadmium [] 

Calcium [] 

Copper [] 

Chromium-Total [] 

Chromium-Tri [] 

Chromium -Hex [] 

Iron-Total [] 

Iron-Dissolved [] 

Lead [] 

Magnesium [] 

Manganese [] 

Mercury []

Nickel [] 

Potassium []

Selenium []

Sodium []

Silver []

5DD mmhos

70 units

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

< 5 mg/1

mg/1

mg/1

70 rag/1

mg/1

mg/1

mq/1

mg/1

336 mg/1

mg/1

mg/1

f JAQ*}I f^Oymg/}

Conductivity 

PH

Ammonia 
Nitrogen-N 
Kjedahl 
Nitrogen-N 
Organic 
Nitrogen-N 
Nitrate(N)

Nitrite(N)

Phosphorus 
(Ortho)-P 
Phosphorus 
(Total)-P 
Chloride

Fluoride 

Cyanide 

Sulfate 

Phenol 

MBSA 

BOO 

COD 

TD Solids 

TV Solids

Suspended 
Solids 
SV Solids

n 251_

[] 9RS

[]

Cl

[]

Cl

[]

[]

[]

[]

Transported 
Received by:

Transported 
Received by:

mg/1

mg/1

mg/1

mg/1

/100ml

/100ml

/100ml

units

by:

by:

Hardness as 
CaCOo 
Alkalinity as 
CaC03 
Acidity-T as 
CaC03 
Acidity Free 
as CaC03 
Coliform-T

Coliform-F 

Strep-F 

Color

          1

FOR 

Lab)? 6927

Date sample 

Date analysi 

Date results 

Signed: ( /./{

LAB USE ONLY 

Rec'd by: SE

rec'd:

s compl 

report 

/*,Xc_,

Date: November 30

11-30-77

eted: 11-30-77

ed: ,11-30-77

/^l/^^^4
. 1977 C



& LABORATORIES OF ALASKA,
/^IgaA
^...o,.ro ». e,^\ A

STOMER Alaska

TF cm I ECTER

P.O. BOX 4-1276 TELEPHONE (907J-279-4014 ANCHORAGE INDUSTRIAL CENTER 
nchorage, Alaska 99509 274-3364 5633 B Street

ANALYTICAL REPORT

Area Native Health Service SAMPLE LOCATION:

 7-9R-RO TTMP PHI 1 PPTFO     

\MPI.ED BY Bill Mace SOURCE

iMARKS Richard Swenson, Second

6 M Water \fell

House, No Treatment

Extrerrelv hard water with a hiqh level of Manganese
 

1 An ^i 1 VPK*

]A1 , Aluminum

1 A c Ai^conif*

]Au T Gold
" \ 

]L oron

]Ra t Rarium

]Bi, Bismuth

]Ca, Calcium

']Cd,Cadmium

']Co, Cobalt

~]Cr, Chromium

[]Cu, Copper

flFe.Iron

[]K, Potassium

[]Mg,Magnesium

f]Mn,Manqanese
* ~\

[]Na, Sodium

mg/1 

<0.05

0.09

<1.0

<0.05

<0.05

0.37

<0.05

138

<0.01

<0.05

<0.05

<0.05

<0.10

<0.10

1.6

16

0.75

<0.05

45

[]P,Phn«;phnrnft<;

[]Pt,Platinum

[]^h, Antimony

[]« Sil irnn

[jSnjTin

- []Sr, Strontium

[]Ti , Titanium

[JWjTnng^t-pn

_ []V, Vanadium

. []Zn,Zinc ,-.'. ,,.

[jTr^irroninm

[]Ammnnia

Nitrogen-M 
GKjedahl

Nitrogen-N 
[]NitratP-N

[]Nitrite-N

(Ortho)-P 
_. [IChlorido -

jnc 

0.

<0.

<0.

<0.

. <0.

4.

<0

0

<o

<a

<o

0

<o

*

J± 

22

05

10

10

10

6

.!

.49

.05

.0

.05

.20

.05

 J^nana f Alaska
FOR LAB USE ONLY 

RErVn.RYSE IA8 #4510-1

HATE RFCFTVEH 7-30-80

HATE COMPLETED- 7-31-80

DATE REPORTED 8~ 1-80ur\i i_ iviirurvi i_u

STGNFD J$Zt-tJU^- C. JLL^   

. ' mg/1

[]Cyanidp

[]Sulfat.p

[]Phenol

 []Tn^l niccnlvpH

Solids 
[]Total Volatile

Solids 
[]Suspended .,. ... ,.

Solids 
[]VolatilP Sus

pended Solids 
_,. []Hardness as 411

CaCCh 
[]Alkalinity as . ,_ . .

CaC0 3

C3

G

[]
* * * * * *

[]pH Units

. []Turbidity NTH

_ []Color Units

[]T.Coliform/100tnl

009) ri



CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
/A/xi*

:USTC

)ATE 

>AMPl 

IEMAF

1=¥?&S\
MMtATTXMC* "*N^ f^f

P.O. BOX 4-1276 TELEPHONE (907J-279-4014 ANCHORAGE INDUSTRIAL CENTER 
ichorage. Alaska 99509 274-3364 5633 8 Street

ANALYTICAL REPORT

)MER Alaska Area Native

rni i FCTFD 7-28-80

Health Service SAMPLE

TTMF COILFCTFD!

LOCATION:

ED BY B. Mace SOURCE Glen Grecrory

tKS Treated by Sears Iron Removal. Hard Water with

Sliahtlv hiah Iron concentration

:]Ag

;]AI
]As 

]Au 

]B,I 

]Ba 

]Bi 

]Ca 

]Cd 

]Co 

]Cr

3Cu

]Fe 

]Hg 

JK, 

]Mg 

]Mn 

|Mo 

|Na 

|Ni

.Silver

, Aluminum

.Arsenic

rGold

3oron

r Barium

.Bismuth

.Calcium

.Cadmium

, Cobalt

.Chromium

r Copper

.Iron

tMercury

Potassium

.Magnesium

.Manqanese

.Molybdenum

.Sodium

.Nickel

mg/1 

<0.05

0.08

<KO

<0.10

<0.05

0.35

<0.05

76

<0.01

<n os

<0.05

0.49

0.31

<0.1

0.7

7.4

<0.05

<0.05

3.7

<0.05

[3P J Phnsphornii<:

[]PbJpad

[3Pt, Platinum

[]Sb tAntimmy

1 1X^ XP* 1 f^n T i im

[]Sn,Tin

[3^r,5;trnntiijm

[]Ti, Titanium

[3W,Tung<;tpn

[]V, Vanadium

[37n,7.inc

[]Zr t Zirconium

[]Ammnnia
Nitrogen-M 

GKjpdahl
Nitrogen-N 

[]Nitratp-N

[]Nitrite-N

[3Phosphorus
(Ortho)-P

[iFluoride ///

mg/1 

0.08

<0.05

<0.10

<0.10

<0.10

4.1

<0.10

0.22

<0.05

<1.0

<0.05

<0.05

<0.05

7)

Tanana Store
FOR LAB USE ONLY 

RFHVn.RY SE I AB # 4510-3

RATF RFrFTVFn 7-30-80

DATE COMPLETED- 7-31 -RO

flATF REPORTED 8- 1-80

SIGNEDr^fe^  ^. ^6

mg/1

[3^yanirip

[]Phenol

[]Tntal Di^nlvod

Solids

Solids

Solids 
[3Vnlatile Sus

pended Solids 
[3«ardnP<;<: a<; 220

CaCOo 
. []Alkalinity as

CaC(>3

[3

n

*̂ * * * * *

[3mmhns Condurtivity

[3pH Units

[]T>irh ^y NTH

[]T Col i form/1 00ml

n ^ r:^



& LABORATORIES OF
/ yg?:5 tTf7v\ P.O. BOX 4-1 276
?/> ^.~..,t>.«e, x^ Anchoraae. Alaska 99509

TELEPHONE (907J-279-4014 ANCHORAGE INDUSTRIAL CENTER 
274-3364 5633 B Street

ANALYTICAL REPORT

USTOMER Alaska Area Native Health Service SAMPLE LOCATION:

ATF mi I FCTFD    TTMF C01 1 FCTFD:   

,AMPLED BY ' Bill Mace SOURCE

REMARKS No Treatment. Extremely

Basco Minook Well

hard water with high Iron

and Manganese, levels. No TAG with sample.

mq/1

 ]Ag T Silver <0.05

"]A1 T Aluminum 0.14

"]As tArsenir <0.1

[]Au TGold <0.05

[]B. Boron <0.05

[]Ba T Barium 0.48

[]Ri r Rismuth <0.05

[]Ca tCalcium 115

[]Cd r Cadmium <0.01

[]Co r Cobalt <0.05

[]Cr r Chromium <0.05

[]Cu T Coppp.r <0.05

TlEe.Iron 7.6

[]Hg TMerrury <0.1

[]K. Potassium <1.0

[]Mq .Magnesium 47

ClMn, Manganese 0.51

riMo.Molvbdenum <0.05

ClNa; Sodium 10

flN-i MirlfoV <0.05

[pjPhnqphnrn.K; <0.05

[]Ph,lpad <0.05

[]Pt, Platinum <0.10

[]^h, Antimony <0.10

[JSpjSplpnium <0.1

[]Sn,Tin <0-10

[]Sr, Strontium °-44

[]Ti, Titanium <°- 05

nil i- -i- /ft fi£LJW jTungstpn VU.UD

[jV^Vanarfiimi <0.05

Pl7n 7inr <0.05

[]7r > 7irrnninm <0.05

Nitrogen-N 
GKjpdahl

Nitrogen-N
[]NitratP-N

[]NitritP-N

[]Phosphorus
(Ortho)-P

TlFlnnridp I///)

Tanana, Alaska
FOR LAB USE ONLY 

RFCVD.RY SE 1 AB # 4661-1

DATF RFCFTVFD 8-11-80

DATE COMPLETED- 8-19-80

DATF RFPORTFD 8 19-80

SIGNED/? ^J ' ^ ̂ t "

mg/1

[]Pyanidp

[]S^Tfatp ^^

[]Phenol

[]Tnt,l Di^nlvpd 612

Solids
[]Tntal Vnlatilp

Solids

Solids 
[]VnlatilP Sus

pended Solids 
[]Hardness as 496

[]AlIcaTinity as 74°
CaC03

n

C]

n
* * * * * * 
[]mmhns Conductivity 995

[]pH Units   74

[]T,,rhiHity NT1I

[]Color Units

[]T, Col i form/mom!

[1 * - -

n



y^Mv CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.

J&sylaj\ P.O. BOX 4-1 276 TELEPHONE (907J-279-4C
" --o«* -<«»X:^ Anchoraqe. Alaska 99509 274-3364
i, }

ANALYTICAL REPORT

iTOMER Alaska Area Native Health Service SAMPLE LOCATION :

rr~ f* r\\ i rf*~rr~r\ (*?/ c;E COLLECTED TTMF cmiFnrn:

1PLED BY   Bill Mace SOURCE Pauline Swenson Wall

I ARKS No Treatment. Extreirely hard water with moderate

Iron and Manganese levels. No TAG with sample
  1 ;    >

-

mg/1 

ig. Silver ' <0.05

il. Aluminum 0.10

is r Arsenic <0.1

.u.Gold <0.05 '

A>ron <0.05

;a r Barium 0.18

;i r Bismuth <0.05

a T Calcium 150

d T Cadmium <^0.01

o r Cobalt <0.05

r r Chromium <0.05

u. Copper " <0.05

e.Iron 0.78

g tMercury <O.T

.Potassium l.p

q, Magnesium 33

n.Manqanese 0.16  /

u, Molybdenum <0.05

a, Sodium 30

i, Nickel <0.05

[JP^hosphoroiis ""''' <°- 05

[]Pt. Platinum <0.10 .
,;-> . '.

   []Sb T Antimony ' <D-10

. . .   ...
[]Si,Silir^n "~ ^^ : "3'.6"

  \ '   ':' " -VTJ -in » '   - -:

[]Sn T Tin    -«  -0.16
" : []Sr ̂ ^^,^''"'"^^0:47^'

[]Ti .Titanium ' v;""v-   "" <0.05

[]WJung<;f-pn "'  ' VX '<0.05

  - n-r T     - .-.-- - .»  .. f\ ec   
[J7n,7inr O.bb

7// 
kY []Zr tZirconiijm <0.05

[]Ammnnia
Nitrogen-N 

[]Kjpdahl
Nitrogen-N 

[]Nitrate-N

[]Nitrite-N

[]Phn<;phnrii<:

(Ortho)-P

HFluoride [J/i}

)14 ANCHORAGE INDUSTRIAL CENTER 
5633 8 Street

Tanana, Alaska
FOR LAB USE ONLY 

RFH/n.RY SE JAB # 4661-3

DATF RFCPTVFD 8-11-80

DATE COMPLFJED- 8-19-80

DATE REPORTED 8-19-80

SIGNED &^~j£ ̂ ^^

 mg/1 

[]r.yaniHp

.[]SnliFate ^7

^nPhenol

[]Tofal Dissolvpd 708
, Solids 

[]Tntal VnlatilP
Solids

. Solids 
[]Volatile Sus-

. pended Solids 
[]Harr!nPSS as 513

CaCCh 
__ T   '   720

V   "CaCO'a

G "^ '   v % '
n ...... , ..,....;;.- a .
[]
 * *** * * 
[]mmhos Conductivity 1300

[]PH llnii-*: 7.2

[]T.^i^i>y NTJI

[]Color Unit<;

[]T Coliform/lOOml

[]            7     ,     

n  .:-/ ̂



 \ CHEMICAL & GEOLOGICAL LABORATORIES OF ALASKA, INC.
Vo\  .____- _ ____________   - --_-  _..- --._-_ ._.- - _-___ -- _.  --   -_-..__-__--.- -- -.--__..  __

/^^i^\
^/X^-o... ro~.es ^-S^ An

CUSTOMER Alaska

RATF rni I.FCTFD

P.O. BOX 4-1276 TELEPHONE (907J-279-4014 ANCHORAGE INDUSTRIAL CENTER 
chorage. Alaska 99509 274-3364 5633 B Street

ANALYTICAL REPORT

Area Native Health Service SAMPLE LOCATION:

  TTMF rniiFrTFn:  

SAMPLED BY ' Bill Mace SOURCE Jasen Edwin Well

REMARKS   No Treatment. Extrenely hard water with high Iron

and Manganese levels. No TAG with sarrple.

[]Ag f Silver

[]A1 .Aluminum

[]As T Arsenic

[jAu.Gold

[]B. Boron

[]Ba T Barium

[]8i, Bismuth

[]Ca, Calcium

[]Cd, Cadmium

[]Co r Cobalt

[]Cr, Chromium

[]Cu, Copper

flFe.Iron

]Hg, Mercury

~]K, Potassium

~]Mq, Magnesium

]Mn, Manganese

~]Mo, Molybdenum

]Na; Sodium

'iNi, Nickel

mg/1 mg/1 

<0.05 []P» Phosphorous 0.22

0.44 []Ph,IParf <0-05

<0.1 []Pt, Platinum <0.1

<0.05 []Sb r Antimmy <0.1

0.54 []^i,<;ilirnn 7.2

<0.05 []5Jn,Tin 0.18

130 []Sr,?;trnnHiini 0.54

<0.01 []Ti,Ti>aniiim <0-05

<0.05 [jW.TimgstPn <0.05

<0.05 [jV.Vanarfinm <0-05

<0.05 fl7n 7inr 0.25

4.7 []Zr.7irrnninm <0-05

<0.1 []Ammnnia

Nitrogen-N 
1 - 5 []Kj>dahl

Nitrogen-N 
50 [iNitratP-N

0-55 []Nitritp-N

<0.05 []Phosphor,ts
(Ortho)-P 

14 []ChloridP 62

<0 0^ ri^i -s ( //$)XU.Uj rirll/OrinP 1 t   *^ 1

Tanana, Alaska

FOR LAB USE ONLY 
RFCVD.RY SE | AB i 4661-2

.DATF RFCFTVFO 8-11-80

DATE COMPLETED- 8-19-80

DATE REPORTED R-19-80

SIGNED/^y^c,X! .^^^

mg/1

[]ry,niHP

[]SnlfatP 45

[iPhenol

[]Tot,l nissolvpd 585
Solids 

[]Total Vnlatilp
Solids

Solids 
[]VolatilP Sus

pended Solids 
[jHarHnPss- as 540

[]A1 ^finity as 710

n

G

D
* * * * * *

[]mmhns Conductivity 1350

[]pH Unit*: ' 7.4

[]T,,rhidity NTII

[]Colnr Units

[]T roliform/lOOml

n



CKEKtCAL & GEOL06ICAL U&030TORC2S OF TELEPHONE
(907) 279-4014

P.O. BOX 4-1276
ANCHORAGE, ALASKA 99509

4649 BUSINESS PARK BLVD.

ANALYTICAL REPORT

Water Analysis(Facility) Alaska Area

Date Collected: 1-24-78 Time

Source of Sample: Tanana Hospital,

Physical

Native Health Service

Collected:     By: Steven Cohen

Water from Well

Observations, Remarks: Raw water, preserved with HNO-^

G
G
n

n
n
n
n
n
n
[] 1.3

n

t]

[]

n

t]

n

n

[]

n

mg/l Aluminum []

mg/l Arsenic []

mg/l Barium []

mg/l Boron []

mg/l Cadmium []

mg/l Calcium []

mg/l Copper []

mg/l Chromium-Total []

mg/l Chromium-Tri []

mg/l Chromium-Hex []

mg/l Iron-Total []

mg/l Iron-Dissolved []

mg/l Lead []

mg/l Magnesium []

mg/l Manganese []

mg/l Mercury []

mg/l Nickel []

mg/l Potassium []

mg/l Selenium []

mg/l Sodium []

mg/l Silver [] ///

mmhos Conductivity [] mg/l Hardness as
CaCO? 

units pH [] mg/l Alkalinity as
CaC03 

mg/l Ammonia [] mg/l Acidity-T as
Nitrogen-N CaC03 

mg/l Kjedahl [] mg/l Acidity Free
Nitrogen-N as CaC03 

mg/l Organic [] /100ml Coliforra-T
Nitrogen-N 

mg/l Nitrate(N) [] /100ml Coliform-F

mg/l Nitrite(N) [] /100ml Strep-F

mg/l Phosphorus [] units Color
(Ortho)-P 

mg/l Phosphorus []
(Total )-P 

mg/l Chloride []

mg/l Fluoride
Transported by:

mg/l Cyanide Received by:

mg/l Sulfate Transported by:
Received by:

mg/l Phenol . ...

mq/1 MBSA FOR LAB USE ONLY

mg/l BOD Lab# 7261-1 Rec'd by: SE

mg/l COD Date sample rec'd: 1-30-78

nig/1 TO Solids Date analysis completed: 1-31-78

mg/l TV Solids Date results reported: ?-i-7ft

mg/l Suspended Signed :(^^cA^^^\\ ^^^L^ZJL^-  
\ Solids f ~ 

*r) mg/l SV Solids Date: February 1, 1978 *



Q GEOLOGICAL LA RCB OF ALASKA, fuC. TELEPHONE
3     (907) 279-401-

P.O. BOX 4-1276
ANCHORAGE, ALASKA 99509

4G49 BUSINESS PARK BLVD.

ANALYTICAL REPORT

Water Analysis(Facil ity) Arctic Environmental Engineers 

Date Collected: 1-27-78 Time Collected: By:

Source of Sample: Submitted by: Mr. Dave Yanoshek

Physical Observations, Remarks:

rl
n
nn'

n 
n
n
n
n
n
r]
[] 
[] 
[]
£]

[] 
[]
n
\

[] 

[] 

[]

^ 0.

0.

^0.
'l36

^0.

1.

0.

0.

41

0,

<: o.

<£0.

> 1-
<o.

12

<0.

01

2

005

1

5

6

01

3

001

1

5

01

05

mg/1

mg/1

mg/1

mg/1

mg/1

mg/'l

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Calcium 

Copper 

Chromium-Total 

Chromium-Tri 

Chromium-Hex 

Iron-Total 

Iron-Dissolved 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium | 

Selenium 

Sodium 

Silver

[] 690

Cl 7.6

[]

n

n

[] 0.84

n

[]

[]

[] 8

G 0.1

[] <:o.oi

n 55
n
n  

ci
[] ^10

[] 522

C]

[] £ 1

mmhos

units

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

mg/1

Conductivity

PH

Ammonia 
Nitrogen-N 
Kjedahl 
Nitrogen-N 
Organic 
Nitrogen-N 
Nitrate(N)

Nitrite(N)

Phosphorus 
(Ortho)-P 
Phosphorus 
( Total)-? 
Chloride

Fluoride 

Cyanide 

Sulfate 

Phenol 

MBSA 

BOD 

COD 

TO Solids 

TV Solids

Suspended 
Solids 
SV Solids

[] 507

[] 448

[]

[]

G <1

[]

[] '

[] in

n

n

Transported 
Received by:

Transported 
Received by:

mg/1

mg/1

mg/1

mg/1

/100ml

/100ml

/100ml

units

by:

by:

Hardness as

Alkalinity as 
CaC0 3 
Acidity-T as 
CaC0 3 
Acidity Free 
as CaC03 
Coliform-T

Coliform-F 

Strep-F 

Color

FOR LAB USE ONLY 

Lab# 7241 Rec'd bv: SE '

Date sample rec'd: 1-27-78

Date analysis completed: 2-6-78 _

Date results reported: 2-7-78

Signed:/2^XU

Date: February 7.

.yf ^S^-f -,

1978 ._ -



CHEMICAL & GEOLOGICAL LABOR/STORES OF ALASKA, !KC.

P.O. BOX4-1276
ANCHORAGE, ALASKA 99509

4649 BUSINESS PARK BLVD.

 ANALYTICAL REPORT

ater Analysis(Facility) Arctic Environmental Engineers

ate Collected: ' 4-18-78 Time Collected:       By:    

ource of Sample: Tanana, Alaska water well

hysical Observations, Remarks:
 - 

] mg/1 Aluminum

] mg/1 Arsenic

] mg/1 Barium

] mg/1 Boron

] mg/1 Cadmium
'' . A " 

 \

^ i"50 mg/1 Calcium

3 mg/1 Copper

[] mg/1 Chromium-Total

[] mg/1 Chromium-Tri

[] mg/1 Chromium-Hex

[] 2.9 mg/1 Iron-Total

[] mg/1 Iron-Dissolved

[] mq/1 Lead

[] 49 mg/1 Magnesium

[] mq/1 Manganese

[] mg/1 Mercury

[] mg/l Nickel

n <i mg/1 Potassium

L] mg/1 Selenium

[] 11 mg/1 Sodium

r ^   - /I 0*1..,,*.

[] 860 mmhos Conductivity [] 583 mg/1 Hardness as
CaCOo 

[] 7.0 units pH [] 510 mg/1 Alkalinity as
CaC03 

[] mq/1 Ammonia " [] mg/1 Acidity-T as
Nitrogen-N CaC03 

[] mg/1 Kjedahl [] mg/1 Acidity Free
Nitrogen-N as CaC03 

[] mq/1 Organic [] /100ml Coliform-T
Nitrogen-N 

[] mq/1 Nitrate(N) [] . /100ml Coliform-F

O rog/1 Nltrlte(N) £] /100ml Strep-F

[] mg/1 Phosphorus [] units Color
(Ortho)-P 

[] mg/1 Phosphorus []
(Total)-P 

[] 15 mg/1 Chloride []

[] mg/1 Fluoride

[] ' mg/1 Cyanide

[] 80 mg/1 Sulfate

[] mg/1 Phenol

[] mq/1 MBSA

[] mq/1 BOD

[] mg/1 COO

[] 614 mg/1 TO Solids

[] mg/1 TV Solids

[] mg/1 Suspended
ftiL\ Solids 

n \llh) mn/i <;v Solids

Transported by:
Received by:

Transported by:
Received by:

FOR LAB USE ONLY 

Labj?7727 Rec'd by: SE

Date sample rec'd: 4-18-78

Date analysis completed ̂ -21 -78

Date results reported: 4-21-78

SignedL/tX4^X-<_x_>/»n <y£t-^^-t^  

Date: April 24. 1978



OF
P.O. BOX 4-1276 

Anchorage. Alaska 99509
TELEPHONE (907)-279-4014 

274-3364
ANCHORAGE INDUSTRIAL CENTER 

5633 8 Street .

ANALYTICAL REPORT 

JSTQMER Alaska Area Native Health Service SAMPLE IQCATIQN: Tanana, Alaska

\TE COLLECT 

WPLED BY

EMARKS

'ED 7-28-80 TIME COM FPTFO-   

B. Maoe SOURCE Miller Well

No Treatment

Very Hard Water with hicfc levels of Iron and

Manganese
 

lAq, Silver.

mg/1 . . mg/1

<0.05 HP. Phosphors 0.19

EOR LAB USE ONLY 
RFPVn.RY BE 1AR £ 4510-2

DATE RECEIVED

DATE COMPLETED-

DATE REPORTED
LA     . 

SIGNED JJLLjzA

HPyanidP

7-30-80

7-31-80

8- 1-80

/ C J*L£-
mg/l

]A1 , Aluminum

]As, Arsenic

]Au T Gold

]Ba t Barium

]Bi, Bismuth

]Ca, Calcium

]Cd, Cadmium

]Co, Cobalt

]Cr T Chromium

]Cu t Copper

lEe.Iron

]Hg, Mercury

]K, Potassium

]Mq, Magnesium

]Mn, Manganese

"]i-.x/,Molybdenum

"iNa, Sodium

"iNi. Nickel

<0.05

<1.0

<0.10

<0.05

0.36

<0.05

82

<0.01

<0 OS

<0.05

<0.05

6.0 i\

<0.1 1

0.8 /

73 /

J0.51 -*

<0.05

2.6

<0.05

[]Ph,lpad

[]Pt, Platinum

[]Sh, Antimony

[]Si, Silicon

[]Sn,Tin

[]Sr ̂ Strontium

[]Ti,Titaninm

[]W,Tnng<;fpn

[]7n,Zinc . ., ., ...

[]Zr,Zirconium

[]Ammonia

Nitrogen-N 
[]Kjpdahl

Nitrogen-N 
[]Nitrate-N

[]NitritP-N

[]Phosphonis
(Ortho)-P

[iFluoride Si*

<0.05 []Sulfatp

<0.10 []Phenol

<0.10 []Tot,l ni^nlvpd
Solids 

<D.10 []Tnt^l Volatile
Solids

4.2 []Sn<;pPnHpd

.. ... . Solids 
<0.1 []VnlatilP Siis-

. - pended Solids 
0.24 G H^Hnp^ a<; 245

CaC03 
<0.05 [] AT Infinity a<:

CaC03

<0.05 []

<0.05 []

<0.05 []
* * * * *   * 
Gmmhos Conductivity

[]pH Units

[[(Turbidity NTH

[]Color llnitq

[]T Pnlifnrm/innml

n
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Ground-water flow at Tanana, Alaska - Modflow Notes

BAS Package

Packages Used: BAS, BCF, OC, SIP, RCH, RIV, STR

Single-layer model

Grid size: 100 columns x 50 rows

IBOUND: All cells south of RIV nodes set at no-flow (0)

no-flow above the 250-ft contour (0), estimated limites of the aquifer

all other cells set at variable head (1) 

Anisolropy: 1.00

BCF Package

Layer thickness: 100 ft (layer bottom is 100 ft above MSL)

DELR:528ft(0.1 mile)

DELC: 528 ft

Hydraulic Conductivity (K) along Rows: 80 ft/day, constant for all cells

RCH Package

Net annual recharge (recharge minus evapotranspira(on): 0.2300E-03 ft/day (1 inch/year)

RIV Package

River Reaches: 99

Yukon River

Slope: 0.000183, estimated from USGS Tanana A-4 and A-5, 1:63,360 scale maps.

Highest River Stage:207.2 ft, estimated from USGS Tanana A-4 and A-5, 1:63,360 scale maps.

River Conductance: 5.600E+06 ft2/day (K = 20 ft/day = 7. IE-03 cm/s), estimated

Reach Length (L): 528 ft, unit cell size

Reach Width (W): 528 ft, unit cell size

Reach riverbed depth (D):l ft, estimated

Conductivity Equation: (LW/D)K

Bottom elevation is estimated to be 50 ft lower than river stage height, estimated
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STR Package

Total Stream Reaches: 67 

Total Stream Segments: 2

Bear Creek

Southward flowing 

Stream Reaches: 48 

Stream Segments: I 

Streambcd Conductance:
*-)

- low strcambcd conductance model value: 1.0E03 ft /day
/>

- high steambed conductance model value: 5.0E03 ft /day
Reach Length (L):528 ft, unit cell si/.c

Reach Width (W): 10 ft, estimated

Reach strcambed depth (D): 0.5 ft, estimated

Conductivity Equation: (LW/D)K
Slope of stream was estimated from 1" to mile USGS topo elevation conturs: 0.002735

Lowest point of stream: at confluence with Yukon R. (r38,c!2), 198.8 ft

Stream bed thickness: 0.5 ft (assumed)

Stream bed bottom elevation: 0.5 ft below streambed top elevation

Slrcambcd top clcvation:3 ft below stream stage

Strcambcd conductance: variable, influences magnitude of the stream effects on groundwater flow.

NC Creek 
Southward flowing 

Stream Reaches: 19 

Stream Segments: I 

Strcambcd Conductance:
^- low streambcd conductance model value: 1.5E02 ft /day

- high steambed conductance model value: 1.5E04 ft2/day

Reach Length (L): 528 ft

Reach Width (W): 5 ft

Reach streambed depth (D): 0.5 ft

Conductivity Equation: (LW/D)K

Slope of stream, estimated from USGS Tanana A-4 and A-5, 1:63,360 scale maps

scg. 1-3: 0.0237

seg. 4-8: 0.0186

scg. 9-19:0.00778

Stream bed thickness: 0.5 ft estimated
Stream bed bottom elevation: 0.5 ft below streambed top elevation, estimated 

Streambed top elcvation:3 ft below stream stage, estimated
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APPENDIX 3

Example output file of the U.S. Geological Survey 

Modular Finite-Difference Ground-Water Model
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U.S. GEOLOGICAL SURVEY MODULAR FINITE-DIFFERENCE GROUND-WVTER MODEL

TWO DIMENSIONAL MODEL OF GROUND-WATER FIOW AT TANANA 
1 LAYERS 50 ROWS 100 COLUMNS

1 STRESS r£?.:oD(s) in SIMULATION
MODEL TIME UNIT IS DAYS

1 layer. 50 rows, 100 columns. 0.1 mile grid

I/O UNITS:
ELEMENT OF IUJIIT: 12345 

I/O UNIT: 31 0 034 0
7 8 9 10 11 12 13 1-1 15 16 17 15 19 20 21 22 23 24 
0 38 39 00 42 00000 35 00  ' 000

BAS1 -- BASIC MODEL PACKAGE. VERSION 1. 9/1/87 INPUT READ FROM UNIT 5 
ARRAYS RHS AIT? HUFF WILL SHARE MEMORY. 
START HEAD WILL 3E SAVED

15154 ELEKFJ.TS IN X ARRAY ARE 1'SF.P BY PAS
45154 ELFJ^ErrrS Or X ARRAY USED OUT OF 350000

BCF2 -- BLCCK-CSHTERED FLOW PACKAGE. VERSION 2. 7/1/91 INPUT READ FROM UNIT 31 
STEADY-STATE SIMULATION
CELL-BY-CELL FLC-WS WILL BE RECORDED ON UNIT 21 
HEAD AT CELLS THAT CONVERT TO DRY= O.OOOOOE<-00 
WETTING CAPABILITY IS MOT ACTIVE 

LAYER A2UZFEP TYPE

1 1
loooi EI.E::F-':TS IN x ARRAY ARE USF.D BY BCF
55155 ELEMFJiTS OF X ARRAY USED CUT OF 350000

RCH1 -- RECJ-AP3E PACKAGE. VERSION i. 9/1/87 INPUT READ FROM UNIT 38
OPTION 1 -- fECiiARGE TO TOP LAYER
CELL-BY-CELL FLOW TERMS WILL BE RECORDED ON UNIT 21

5000 ELEXEITTS OF X ARRAY USED FOF RECHARGE 
60155 ELEMENTS OF X ARRAY USED OUT OF 350000

RIVI -- RIVE? r.irr.ACE. VERSION 1. 'Vi/87 INPUT READ FROM UNIT 34
MAXIMUM Or ' 'i RIVER NODES
CELL-PY-CELL FLOWS WILL OF. RECORDED ON UtHT 21

594 ELEMENTS IN x ARRAY ARF. -JSF.D FOF. RIVERS
60749 ELE-VF-TT" OF X ARRAY USED -'IT OF 350000

Sirl -- STPOiJjLY IMPLICIT PROCEDUPE rOL'JTION PACKAGE. VERSION 1, 9/1/87 INPUT FEA.:; FROM UNIT 39 
MAXIMUM OF =' ITERATIONS ALLOWED F.'?. CLOSURE 
5 ITERATION r;.-.\MST£PS

20205 ELF-MF.:rrS III X ARPAY ARE USED BY SIP
80954 EL EXE: 77 S Or X ARP.AY USFO O'T OF 350000

I.-/1P/QO INPUT READ FROM UNIT 35

IJU7IBF.R OF 

NUMPER OF

TWO DIMENSIONAL "'J'DEL OF GROUND-WATEF Fl/JW AT TANANA '. layor. 50 revs. 100 columns. 0.1 mile arid

BOUNDARY ARRAY FOR LAYER 1 WILL BE READ ~:\ UNIT 61 USIIW FORMAT: (10012)

  2
\l 1?
21 2 ?
31 32
41 4?
51 52
61 61;
71 72
PI PD
91 92

1 0
0
0

' 0
 : o

0
0

^ 0
0
0

2 . 0
0
0

:  o
: o

0
: o
: o
: o
r 0

3 0 0
0 0
0 0
0 0
0 0

,

;
3
 

5
6
7
=

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

4
14
24
34
44
54

74
84
94

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

r
15
25
35
45
55
65
75
85
95

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

6
16
26
36
4G
56
66
76
86
96

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

7
17
2 7
37
"7

57
67
77
= 7
 ?7

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

a
18
29
39
45
59
69
73
99
99

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

9
19
29
39
4^
59
d^
79
89
qq

0
n
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0

10
20
30
40
50
60
70
80
90
100

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
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0000000000 
0000 0 00000 
0 0 0 0 0 0 0 1 1 1 
1 1 1 1 I 1 0 0 0 0 
OOOOOQOOOO 
0000000000 
0000000000 
0000000000
onoooooooo

0000 0 00000 
0000000000 
0000 0 00000 
OOOOllllli 
1111 110000 
0000000000 
0000 0 00000 
0000000000
o n o ooooooo
0000000000

0000000000 
0000000000 
0000000000 
0001 1 11111 
1111 1 10000 
0000000000 
0 0 n o 0 0 0 0 0 0 
Oooo oonooo 
o n o o o o o o o o 
OOOOOOOOOP

0000 0 0000 0 
00 0 OOOOOOO 
0000000000 
0011111111 
1111 1 10000 
0000 0 00000
or oooooooo 
ooonoooooo
0000000000 
On OOOOOOOO

OCOO 000000 
0 0 00 0 0000 0 
0 o OOOOOOO 1
1111111111
1111110000 
00 no 000000 
0  "> 0 0 0 00000 
0000000000 
0000 0 0000 0 
0 r' 0 0 0 0000 0

Cl Li OOOOOOOO 
f 0 0 0 0 0 0 0 0 0 
000000011 1
1111111111
1111110000 
0000000000 
0 "00000000 
0 '> 1 0 0 0 0 0 0 0 
0 " '> (i 0 0 0 0 0 P 
0000 0 0000 0

('''00000000 
0 '" n 0 0 0000 0 
C '! 0 0 0 1 1 1 1 1
: i i i i i i i i i
1111110000
0:00000000
0 -i 0 0 0 0 0 0 0 0
0 ; o o 0 i i i n o
1 'OOOOOOOO 
0000000000

0000000000 
0000 00000 0 
0 rt 0 0 1 1111 1
i : i i i ' i i i i i
1 i 1 1 1 1 0 0 0 0
0000 0 0000 0
000000011 1
1111111111 
o  < o o'o o o o o o
0000000000

0000000000
0000000000
0501111111
1111111111
1 1 1 1 1 1 0 0 0 0
0000000000
0001 11111 1
1 1 1 1 1 1 1 1 1 1
1000000000
0000000000

0000000000
0000000000
0001 1 1 1 1 1 1
1111 11111 1
1111110000
000000000 1
1 1 1 1 11111 1
1111111111
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1 I * 1 I 1 I

I 1 1 ! 1 i ! ! ! !
? ° ° 0 0 0 i ! i ,

II M I M II 1
1 fl n « « _ A -L Jl"""00000

;;;?«» i i i i
5 > ! ! i i i

! i ! i » i
1 ! ! ! ! i i
    i ! ! i !

! ! ! i ! ! ! i 5 1
1 l l 1 l
0 0 0 0 01 1 I 1

1 1
°

1 1 1
1 1 1 1 I ! ] , 

11111
1 1 1 0

' l 1 l ! 1 1

! ! ! ! ! i 1 ! ii ° ° o n o S S i J
0 ° 0 0 o 0 1 l i j

1 l ] 1 1 1 1 1 1

i i i i i i i i i i
1 ' i i i i i o o o

1111
i i o o

OOOOOII
1 1 l l ! 1 1 1 1 11 1 1 1 1 1 1 1 1 ; 1 1 1 1 1 1 1 I
1 l i i i o o o o o

111111
1 1 1 1 1 1 
i i i i i !
1 0 0 0 0 0

000000
° ; i i i i i i i

: 1 l i i i i i i
; J » i i i i i i

1 'OOOOQOOO

? : ! » i i i i i i.-'11.111
  1 1 1 I 1 1 1 ! 

liOOOOOOOO
' "' ° c o o o o o o
o n o c o o o o o o
0 " ° o o o o o o o
1 1 1 1 1 1 1 1 !!

l l l l 
oooo

n°°ooo ooooo 
oo oooooooo 
°°oooooooo 
oooooooooo 
oooooooooo 
°°oooooooo
0 0 0 0 0 1 l ! i !
iiiioooooo 
°°oooooooo

° 1 ! 1 1 1 1 1 0 0oooooooooo 
oooooooooo 
oooooooooo 
°°oooooooo 
oooooooooo 
oooooooooo 
oooooooooo 
oooooooooo 
oooooooooo

12k
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AQUIFER HEAD WILL BE SET TO 999.00 AT ALL NO-FLOW NODES (IBOUND=0 )

INITIAL HEAD = 208.0000

HEAD PRINT FORMAT IS FORMAT NUMBER 3 DRAWDOWN PRINT FORMAT IS FORMAT NUMBER 3 

HEADS WILL BE SAVED ON UNIT 20 DRAWDOWNS WILL BE SAVED ON UNIT 0

FOR LAYER 1
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OUTPUT CONTROL IS SPECIFIED EVERY TIME STEP

COLUMN TO ROW AHISOTROPY =

DELR WILL BE READ ON UNIT 31 USING FORMAT: (10F5.0)

528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00

528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00

528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00

528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00

528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00

528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00

528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00

528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00

528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00

528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00
528.00

DELC WILL BE READ ON UNIT 31 USING FORMAT: (10F5.0)

528 .00
528.00
523.00
528.00
529.00

528.00
528.00
528.00
528.00
528.00

528
528
528
528
528

.00

.00

.00

.00

.00

528.00
529.00
528.00
528.00
528.00

528.
528.
528.
528.
528.

HYD

00
00
00
00
00

'. COND.

528.00
528.00
528.00
528.00
528.0"

ALONC OWS -

F .TTOM =

528.00
528.00
528.00
528.00
528.00

60.00000

100.0000

528.00
528.00
528.00
528.00
528.00

FOR T.AYER

FOR LAYER

528.00
528.00
528.00
528.00
528.00

1

1

528.00
528.00
528.00
528.00
528.00

SOl.ViTl"TJ BY THE STRONGLY IMPLICIT PROCEDURE

MAXIMUM ITEPATIONS ALLOWED FOR CLOSURE = 50
ACCELERATION PARAMETER = 1.0000

HEAD CHANGE CRITERION FOR CLOSURE = 0.10000E-02
SIP HEAD CHANGE PRINTOUT JNTEPVAL = 1

CALCULATE ITERATION PARAMETERS FROM MODEL CALCULATED WSEED 

STRESS PERIOD NO. 1, LF.NGTH = 1.000000

NUMBER OF TIME STEPS = 1

MULTIPLIER FOR DELT = 1.000 

INITIAL TIME STEP SIZE = 1.000010

RECHARGE - 0.2300000E-03

99 RIVER REACHES 

LAYER

1
1
1
I
I
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

ROW

35
35
36
36
37
37
37
38
38
38
39
39
39
39
39
40
40
40
40
40
40
40
40
40
39
39
39
39
39
38
38
38
38
38
38
38
38
37

COL,

99
98
97
96
95
9'.
93
92
91
90
89
88
87
86
85
84
83
82
81
80
79
78
77
76
75
74
73
72
71
70
69
68
67
66
65
64
63
62

STAGE

207.2
207 . 1
207.0
206.9
206.8
206.7
206.6
206.5
206.4
20C.3
206.2
206.1
206.0
205.9
205.8
205.8
205.7
205.6
205.5
205.4
205.3
205.2
205.1
205.0
204.9
204.8
204 .7
204 .6
204 .5
204.4
204.3
204 .2
204.1
204.0
203.9
203.8
203.7
203.6

CONDUCTANCE BOTTOM BLEVATIC" RIVER REACH

0.5600E+07
0.5600Et07
0.5600E»07
0.5600E*07
0.5600Et07
0.5600F.t07
0.5600Et07
0.5600E*07
0.5600E.07
0.5600F.»07
0.5600Et07
0.5600E*07
0.5600Ef07
0.5600E+07
0.5600Et07
8.5GOOE<07
0.5600E*07
0.5600E*07
0.5600Et07
0.5600Et07
0.5600Et07
0.5600Et07
0.5600E*07
0.5600Et07
0.5600E.-07
0.5600E407
0.5600E+07
0.5600Et07
0.5600E*07
0.5600E*07
0.5600E*07
0.5600E*07
0.5600E*07
0.5600E+07
0.5600E«07
0.5600E*07
0.5600E*07
0.5600E*07

157.2
157.1
157.0
156.9
156.8
156.7
156.6
156.5
156.4
156.3
156.2
156.1
156.0
155.9
155.8
155.8
155.7
155.6
155.5
155.4
155.3
155.2
155.1
155.0
154.?
154.8
154.7
154.6
154.5
154.4
154.3
154.2
154.1
154 .0
153.9
153.8
153.7
153.6

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

/Z8
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67 STREAM tlODF.
LAYER ROW

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

15
14
14
15
16
17
18
18
17
17
17
18
19
20
19
19
20
20
20
20
20
21
22
22
22
23
24
25
26
27
28
28
28
29
29
29
30
30

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

0

COL

46
45
44
43
43
43
43
42
41
40
39
39
38
37
36
35
34
33
32
31
30
29
28
27
26
26
27
27
27
26
25
24
23
22
21
20
19
18

37
37
37
36
36
35
35
35
34
34
34
33
33
34
34
34
34
35
35
35
36
36
36
37
37
37
38
38
38
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39
40
41
41
41
42
42
43
44
44

SEGME1IT
NUMBER

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1

203
203
203
203
203
203
202
202
202
202
202
202
202
202
202
202
202
201
201
201
201
201
201
201
201
201
201
200
200
200
200
200
200
200
200
200
200
200
1??
199
199
199
199
19?
199
199
199
199
198
198
19P
198
198
199
19»
198
193
193
197
197
197

REACH
N1JMBF.R

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

.5

.4

.3

.2

. 1

.0
9

. Q

.8

.7

.6

.5

.4

.3

. <L

.1

.0

.9

.8

.7

.6

.5

.4

.3

.2

.1

.0
q

.8

.7

.6

.5

.4

.3

.2

.1

.0

.0

.9

.8

.7

.6

.5

. 1

.3

.2

. 1

.0

.9

.8

.7

.6

.5

.4

.3

.2

. 1

. 0

.9

.8

.7

0.5600Et07
0.5600Et07
0.5600E«07
0.5600E*07
0.5600E*07
0.5600E<07
0.5600E+07
0.5600E.07
O.S600Et07
0.5600E*07
0.5600Et07
0.5600E+07
0.5600E+07
0.5600E*07
0.5600E+07
0.5600E-I07
0.5600E+07
0.5600Ef07
0.5600Et07
0.5600E*07
0.5600E*07
0.5600Ef07
0.5600Et07
0 .5600F.»07
0.5600F.4-07
0.5600E*07
0.5600E.07
0.5600E*07
0 -S600F.+ 07
0 .5600E*07
O.S600F..07
0.5600E*07
0.5600E.07
0.5600F..07
0.5600E<07
0.5600E.07
0.5600C407
0.5600E.07
0.5600E*07
0.5600E.07
0.5SOOF.407
0.5GOOF>07
0.5600E.07
0.5600F.«07
0.5600E*07
0.5600E«07
0.5600E.07
0.5600E.-07
0.5600E.07
0.5600Ef07
0.5600E.07
0.5600F.407
0.5600F..07
0.5600Et07
0.5600E407
0.5600E.07
0 .5600F.407
0 .5600F..07
0.5600E.-07
0 .5600E*07
0.5600Et07

STREAMFLOW STPEAM
STAGE

0.4320E*06 266.7
O.OOOOEiOO 265.3
O.OOOOE+00 263.8
O.OOOOE<00 262.4
O.OOOOEtOO 260.9
O.OOOOE+00 259.5
O.OOOOE*00 258.0
O.OOOOE+00 256.6
O.OOOOE+00 255.1
O.OOOOE+00 253.7
O.OOOOE^OO 252.3
O.OOOOE*00 250.8
O.OOOOE^O 249.4
O.OOOOE-t-00 247.9
O.OOOOEiOO 246.5
O.OOOO&tOO 245.0
O.OOOOEtOO 243.6
O.OOOOE*00 242.2
O.OOOOE+00 240.7
O.OOOOE+00 239.3
O.OOOOEtOO 237.8
O.OOOOE+00 236.4
O.OOOOEfOO 234.9
O.OOOOEfOO 233.5
O.OOOOE+00 232.0
O.OOOOE+00 230.6
O.OOOOE4-00 229.2
O.OOOOE<00 227.7
O.OOOOEtOO 226.3
O.OOOOE*00 224.8
O.OOOOEtOO 223.4
O.OOOOE+00 221.9
O.OOOOEtOO 220.5
O.OOOOE«00 219.0
O.OOOOE+00 217.6
O.OOOOEtOO 216.2
O.OOOOE+00 214.7
O.OOOOE*00 213.3

153.5
153.4
153.3
153.2
153.1
153.0
152.9
152.9
152.8
152.7
152.6
152.5
152.4
152.3
152.2
152.1
152.0
151.9
151 .8
151.7
151 .6
151.5
151 .4
151.3
151.2
151.1
151 .0
150.9
150.8
150.7
150.6
150.5
150.4
150.3
150.2
150.1
150.0
150.0
149.9
149.8
119.7
149.6
149.5
141.4
149.3
149.2
149.1
149.0
148.9
148.8
148.7
148.6
148. 5
148.4
148.3
148.2
148. 1
146.0
147.9
147.?
147.7

STRFAMDF.D
CONDUCTANCE

1000.
1000.
1000.
loon.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.
1000.

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
73
79
80
81
R2
8.1
P4
R5
86
p. J
88
89
90
91
92
93
94
95
96
97
98
99

STRF.AMBED BOT
ELEVATIOH

263.2
261 .8
260.3
258.9
257.4
256.0
254.5
253.1
251.6
250.2
248.8
247.3
245.9
244 .4
243 .0
241 .5
240.1
238.7
237.2
235.8
234.3
232.9
231.4
230.0
228.5
227.1
225.7
224.2
222.8
221.3
219.9
218.4
217.0
215.5
214.1
212.7
211.2
209.8

STREAHBED TOP
ELEVATIO1I

263.
262.
260.
259.
257.
256.
255.
253.
252.
250.
249.

  ' 247.
246.
244.
243.
242.
240.
239.
237.
236.
234.
233.
231.
230
229.
227
226.
224
223
221.
220
218
217
216
214
213
211
210

.7

.3
,8
.4
.9
.5
.0
.6
1
7
.3
.8
.4
.9
.5
.0
.6
.2
.7
.3
.8
.4
.9
.5
.0
.6
.2
.7
.3
.8
.4
.9
.5
.0
.6
.2
.7
.3
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. 39 0. OOOOE.OO 211.8 1000. 
1 31 18 1 ^ 0. OOOOE.OO 210.4 1000. 
1 31 17 1 0. OOOOE.OO 208.9 1000. 
1 32 16 1 «i 0. OOOOE.OO 207.5 1000. 
1 33 5 1 « 0. OOOOE.OO 206.0 1000. 
1 34 14 1 4J 0. OOOOE.OO 204.6 1000. 
1 \l < 45 0. OOOOE.OO 203.2 1000. 
1 35 3 1 ^ 0. OOOOE.OO 201.7 1000. 
1 36 2 « OOOOE.OO 200.3 1000. 
1 37 1 47 o. OOOOE.OO 138.6 1000. 
1 38 12 1 48 0.8640E.05 325.0 1000. 
1 20 80 2 1 OOOOE.OO 312.5 1000. 
1 21 80 2 2 O'.OOOOE.OO 300.0 1000. 
1 " 79 2 J 0. OOOOE.OO 290.2 1000. 
1 2 3 Z? ? S 0 OOOOE.OO 280.4 1000. 
1 24 /8 i 0. OOOOE.OO 270.5 1000. 
1 25 77 2 6 0. OOOOE.OO 260.7 1000. 
1 26 77 2 0. OOOOE.OO 250.0 1000 
1 27 76 2 B 0. OOOOE.OO 245.9 1000. 
1 2P   , !0 0. OOOOE.OO 241.8 1000. 
1 29 75 2 10 o. OOOOE.OO 237.7 1000. 
1 30 75 2 11 0. OOOOE.OO 233.6 1000. 
1 31 75 2 12 o. OOOOE.OO 229.5 1000. 
1 32 75 2 U 0. OOOOE.OO 225.3 1000. 
1 33 75 2 14 o. OOOOE.OO 221.2 1000. 
1 34 75 2 5 ooooE.OO 217.1 1000. 
1 35 75 2 * 0. OOOOE.OO 213.0 1000. 
1 36 75 2 0. OOOOE.OO 208.9 1000. 
1 37 74 2 1« O.OOOOF..OO 204.8 1000.

LAYER ROW

1 15
1 H 
1 H 
1 15
1 16
1 17
1 i?
1 IB
1 17
1 17
1 17
1 '.3
1 13
1 I'J 
1 1?
1 1?
1 ~~'^
i 2")
i .': '"'
1 20 
1 20 
1 21 
1 12 
1 22 
1 22
1 23 
1 24 
1 25 
1 26 
1 27 
1 28 
1 28 
1 28
1 29 
1 29
1 29
1 30
1 30
1 31 
1 31 
1 32
1 33 
1 34
1 35
1 35
1 36 
1 37 
1 38
1 20 
1 21 
1 22 
1 23 
1 24 
1 25 
1 26 
1 27 
1 28 
1 29 
1 30 
1 31 
1 32 
1 33 
1 34 
1 35 
1 36 
1 37 
1 38

COL SEGMENT REACH £ 
NUMBER NUMBER

46 1 1
45 1 2 
44 1 3 
43 1 4
43 1 5
43 1 6
43 1 '
42 1 8
41 1 9
40 1 1°
39 1 'I
39 1 12
38 1 13
37 1 14 
36 1 15
35 - 1 1«
34 1 I 7 
33 1 18
32 1 I'
31 1 20 
30 1 21 
29 1 22 
28 1 23 
2.7 1 24 
26 1 25
26 1 26 
27 1 2V 
27 1 28 
27 1 29 
26 1 3n 
25 1 31 
24 1 3?. 
23 1 33
22 1 34 
21 1 35
20 1 36
19 1 "
18 1 38
18 1 39 
17 1 "0 
16 1 41
15 1 42 
14 1 43
14 1 44
13 1 45 
12 1 46 
11 1 47 
12 1 48
80 2 1 
80 2 2 
79 2 3 
79 2 4 
78 2 5 
77 2 6 
77 2 7 
76 2 8 
76 2 9 
75 2 10 
75 2 11 
75 2 12 
75 2 13 
75 2 14 
75 2 IS 
75 2 16 
75 2 17 
74 2 18 
74 2 19

MAXIMUM NUMBER

STREAM SEGMENT
1 
2

;TR EAM
WIDTH

10 .00 
10.00
10.00 
10.00
10 .00 
10.00
10.00
10 .00 
10 .00
10.00 
10.00
10.00
10.00 
10.00
10 .00 
10.00
10 .00
10.00 
10.00
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00
10.00 
10.00 
10 .00 
10.00 
10.00 
10.00 
10 .00
10.00 
10 .00 
10.00
10.00
10 .00 
10.00
10.00 
10.00 
10.00
10.00 
10.00
10.00
10.00 
10 .00 
10.00 
5.000
5.000 
5.000 
5 . 000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000 
5.000

OF TRIBUTARY

TRIBUTARY 
0 0
0 0

STi'ttEA!'.
SLOPE

0.2735E-02 
0.273''E-02
0.273SE-02 
0.2735F.-02 
0.2735E-02
0.2735E-02 
0.2735T 02
0.2735 -02
0.2735'. -02
0.2735F. 02
0.2735E-02
0.2735E-02
0.2735F.-02
0.2735E-02
0.2735E-02 
0.2735E-02
0.2735E-02
0.2735E-02 
0.2735E-02
0.2735F.-02 
0.2735E-02 
0.2735E-02 
0.2735E-02 
0.2735E-02 
0.2735E-02 
0.2735E-02
0.2735E-02 
0.2735E-02 
0.2735E-02 
0.2735E-02 
0.2735E-02 
0.2735E-02 
0.2735E-02 
0.2735E-0?
0.2735F.-02 
0.2735E-02
0.2735E-02
0.2735E-02
0.2735E-02
0.2735F.-02 
0 .2735E-02 
0.2735E-02
0.2735E-02 
0.2735E-02
0.2735E-02
0.2735E-02 
0.2735E-02 
0.2735K-02 
0.2367E-01
0.2367E-01 
0.2367E-01 
0.1860E-01 
0.1860F.-01 
0.1860E-01 
0.1860E-01 
0.1860E-01 
0.7780E-02 
0.7780E-02 
0.7780E-02 
0.7780F.-02 
0.7780E-02 
0.7780E-02 
0.7780E-02 
0.7780E-02 
0.7780E-02 
0.7780E-02 
0.7780E-02

STREAMS IS 2

208.3 208.8 
206.9 207.4 
205.4 205.9 
204.0 204.5 
202.5 203.0 
201.1 201.6 
199.7 200.2 
198.2 198.7 
196.8 197.3 
195.3 195.8 
321.5 322.0 
309.0 309.5 
296.5 297.0 
286.7 287.2 
276.9 277.4 
267.0 267.5 
257.2 257.7 
246.5 247.0 
242.4 242.9 
238.3 238.8 
234.2 234.7 
230.1 230.6 
226.0 226.5 
221.8 222.3 
217.7 218.2 
213.6 214.1 
209.5 210.0 
205.4 205.9 
201.3 201.8

ROUGH
COEF.

Q.3000E-01 
0.3000E-01
0 3000E-01 
.?.3000E-01 
0. 3000E-01
0.3000E-01 
."> . 3000E-01
0 .3000E-01
C . 3000E-01
1 . 3000E-01
1.3000E-01
C .3000F.-01
1 .3000E-01
0.3000E-01
 -. .3000E-01 
0.3000E-01
0. 3000E-01
0 . 3000E-01 
0.3000E-01
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0 .3000E-01
0.3000E-01 
0.3000E-01 
0.3000F.-01 
0 .3000E-01 
0 .3000E-01 
0 .3000E-01 
0 .3000E-01 
0.3000E-01
0. 3000E-01 
0.3000E-01
0.3000F. -01
0 .3000E-01
0.3000F.-01
0 .3000F.-01 
0 .3000E-01 
0.3000E-01
0. 3000E-01 
0.3000E-01
0.3000E-01
0.3000E-01 
0.3000E-01 
0.3000E-01 
0 .3000E-01
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01 
0.3000E-01

STREAM SEGMENT NUMBERS
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AVERAGE SEED = 0.00024707 
MINIMUM SEED = 0.00024674

5 ITERATION PARAMETERS CALCULATED FROM AVERAGE S"

O.OOOOOOOE+00 0.8746271E*CO 0 .98428171..'. 0
.EtOO

26 ITERATIONS FOR TIME STEP 1 IN STRESS

MAXIMUM HEAD CHANGE FOR EACH ITERATION: 

HEAD CHANGE LAYER.

-10.29 1 1. 
-0.3537 ( 1. 
-0.9853E-01 ( 1.
-0.1040E-01 ( V.
-0.6818E-02 ( 1.
0.6799E-03 1 1.

FOK t./\v_n * . _- ..

ROW, COL HEAD CHANGE LAYER

44, 1) -6.152 ( 1 
23. 48) -0.2691 ( 1. 
11. 45) -0.6719E-01 1 1 
11. 45) -0.1682E-01 1 1

27

, 45)
, 2 8 )

-0.3587E-02 I i

PERIOD

.P.OW

H. 
-3. 

, 12 
21

. 12

.COL

2) 
47) 

. 44) 
. 39) 
. 44)

1

HEAD CHANGE LAYER.

14 ' 1, 
-',....,38 1. 
-0.1040 ( 1, 
-0.2324E-01 ( 1. 
0.4771E-02 ( 1.

F'

22, ) 
16. 35) 
11. 45) 
20. 41)
29, 64)

I'.EAr CH.MK3E I OW

-4.712 ( 1. 29. 
-O.e'Ol ( 1. 11. 
-0.1145 ( 1. 14. 
-0.7060E-01 ( 1. 11, 
-0.431 3E-02 1 1, 19

'-"'.!.. FLOW TERM FLAG

,COL HEAD CHANGE LA Y EP , F.OV! . COL

10) 
45) 
36) 

, 45) 
, 43)

= 21

-2.089 ( 
-0.4013 ( 
-0.8183E-01 ( 
-0.3902E-01 ( 
-0.5907E-02 (

1. 23. 73) 
1. 25. 33) 
1. 11. 45)
1 . 21. 30) 
1. 11. 45)

HEAD/DRAWDOWN PRINTOUT FLAG = 1 

OUTPUT FLAGS FOR ALL LAYERS ARE TH! 
HEAD DRAVIKOWII HEAD DRAWDOWU 

PRIMTOUT PRINTOUT SAVE SAVE

TQTA, B
PRINTOUT FLAG - 0

TOUT PRINTOUT &iw-

I 010CQtlSTAt-rr HEAD" BUDGET VALUES V.'ILL BE "SAVED OH UMIT 21 AT EtID OF TIME 'STEP 
FLOW RIGHT FACE " BUDGET VALUES WILL BE SAVED ON UNIT 21 AT EMD OF TIM^ STEP 
FLOW FRONT FACE " BUDGET VALUES WILL BE SAVED OH UNIT 21 AT EtID OF TIMi STEP 

RECHAPGE" BUDGET VALUES WILL HE PAVED OU U!1IT 21 AT EIJD OF TIMt. STEP 
RIVER LEAKAGE" BUDGET VALUES WILL BE SAVED OH UNIT 21 AT EHD OF TIME STEP 

- -", STREAM FF.ACH FLOW [::TO F r-rppjiw p.; ACH

I.AYEP ROW
STREAM 
t JUMPER

FLDI-: INTO
FLOW OUT OF 
STREAM REACH

0.43U..06

HEAD IN 
STREAM

264 .07

15 ^ 1  =,
1 H 4!
1 H ,3

1S '3
16 0

1 17 «\
IB 4 ^

1 ' S
1 ' A o

-7 39 

'» 38
1 19 "

2 ° 3! 
1 19 35
' l9 11
i 20 3

2 ° 32
20 1120 J1

2° ^°9 
1 ^ 29B 
1 ; 2 27 

1 o ^

1 ^ ^
i - 4 nT

' ^, "> '
-,-, 26

!
1 OR 24 
1 2 * 23 
1 p, 22 

i ?" 21 
1 29 20

\ - it
1 "

32 
1 33 1S

'  " 
1 35 l3

! Sa
1 21 80 
1 22 79 
1 23 '' 9 
1 24 781 ^- H -7-7

75 
1 26 77 
1 27 76 
1 78 76 
1 l\ 7S; u
1 32 7S 1 32 75

\ 34 «

0.432E.06 o _
1 - 0.431E.06 -: 
1 , 0.430E*06 D .
1 \ Q.429E.06 -_;
1 « o.4?9E.06 °.
1 . £ 0.428E.06
1 * Q.427F..06
1 ' 0.426F..06 ;
1 | 0.425E.06 = 
1 .I 0.424E.06 ; 
1 l ° 0.423F.06 - 
1 \ l 0 .422E^Oh :
1 123 0.422E*06   
1 \\ 0.421E*06
1 ,* 0 420E^06
1 \l 0.419E.06 
1 ^ 0 .418E*06
1 \l 0.417E.Ob
1 8 Q.416E.06
I ,' 0.416E.06 
I 2 °, 0.415E»06 
1 '£ 0.414E+06 
1 22 0.413E*06 
1 H 0.412E*06 
1 .* 0.411E»06 
1 " 0 .410E«06 
1 ^ o.409E»06
1 2 o 0.409E.06
1 ^° n.408E*06
1 ';  0.407E^06
1 3 " 0 .',06E»06 
1 " 0.405E+06 
1 \\ 0.404E.06 
1 ,. 0.403E+OG 
1 3̂  0.403E.06 
1 ll 0.402E+06 
1 " 0.401E.06
1 I' 0.400F..06 
1 3 ° 0.399E.06 
1 3 Q ' 0.398E*06 
1 4 ° 0.397E.06
1 4.^ 0.39^.^06 
1 \\ 0.396E+06 
1 ' \\ 0.395EV06 
1 \\ Q.394E+06 
1 f, 0 .393E^06 
1 *° o.394E»06 
1 4. 7H 0.395E.06 
1 A ° o 864E^03 
2 i. 0.858E«05 
2 , Q.852E<OS 
2 3 0.946E+05 
2 \ 0.839E+05 
2 ^ 0.833E*05 
2 ° 0.827E+05
2 ' 0.821E<05 
2 | 0.815E.05 
2 ' 0.808E+05 
2 ^° 0.802E»05 
2 J^ 0.795E*C5 
2 h 0.789E+OS 
2 Ji Q.782E.05 
2 \l 0 .776E^05 
2 lb

I'. 0.430E.OG --_ i?

^ ^~

^ ^

?V.
'^7 . 

?--5 .
?66 -
?65 .
T ^ -  

= 44 . 
= 63.
5^3.

-63. 
3-52.
^ £ 2

k-A   
= 61  
= 60.
: AO . 
C 59 .
?53 .
aSS. 
?58. 
^57 . 
S57. 
357. 
°S6. 
856.
ess.
855. 
854. 
854.
853. 
853. 
620. 

-454. 
_.146E+04 
-.278E+04 

612. 
612. 
611. 
619. 
619. 
618. 
618. 
617.
651- 
651. 
650. 
649. 
648. 
648. 
647-

0 4i9 fc«"- 
0 429E<06
0.428E»0';
0.427E+06
0 426E«06
0.425E.OA
0.424E«Cb
0.423E<0'^ 
0.422E+OC 
0.422E.06 
0.421E«Ofi
0.420E.06 
0.419E*OS
0.4l8E*0'j
0 .417E.O <:' 
0.416E+06
0.416E*06
0.415E-06
0.414E40 
0.413E-06 
0 412E»06 
0 411E-'l- 
0.410E-00 
0.409E*0- 
0.409r.'f'6 
0.40PT,' '6
0.407E''1 -
0.406E'^
0.405E'"6 
0.404F,-"' r'
O./IOJF.-'^ 
0.403E"1 ''1 
0.402E« r 6 
0.40 IF.' 06 
0.400S-06 
0.399E-06 
0.398E'05
0.397S'06 
0.397E.06 
0.396E»06 
0.39SE-06
0 394E-06 
0.3932*06 
0.394E-06 
0 .3«5E*06 
0 39SE*06 
0.853E»05 
0.85:E+05 
0.846E+OS 
0.839E«05 
0.833E+05 
0.827E.OS 
0.821E*OS 
0.815E*05

^50 .77 
2SP.27
256.87
255.37
253.97
252.47
?51.07
 M9.67 
 >48.17 
246.?7 
245-27
243.87 
242.37
240.97
239.56 
238.06
236.66
235.16
233.76 
232.26 
230.86 
229.36 
227.96 
226.56 
225.06 
223.^
2^2. l f'
220.76
210.26
21 1 -* r> 
216.3^ 
714.96 
213.56 
212.06 
2l0.fiC- 
209.16
207.75 
20^.25 
204.85 
203.35
201.95 
200.55 
199.05 
197. 65 
196.15 
322.11 
309.61 
297-11 
287.32 
277 .52 
267. 62 
257. 92 
247.12 
243.05o.eoe.E^os 2 38.95

°- e °«+ ns 234.85 
0 .-79SE»05 230.75 
0.789E*05 ^ 5 
0 .782E*OS 226.65 
0.776E.05 2224 
0 -769E»OS -110
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1

2

1

4

5

6

7

8

9

10

11

1
16
31
46
61
76
91

999.0
999.0
999.0
999 .0
999.0
999.0
999.0

999.0
999 .0
999.0
999.0
909.0
999.0
999 .0

999.0
999.0
999 .0
9 9 9 . 0
9?9.n
999 .0
999 .0

99^.0
999.0
999.0
999 .0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
?99 .0
999.0

999.0
999.0
999 .0
999.0
999.0
999.0
999.0

999.0
999 .n
999.0
999.0
999.0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

939.0
999.0
999.0
999 . 0
999.0
999.0
999.n

999.0
999.0
999.0
999.0
999.0
999.0
999.0

1 
1 
1 
1

2
17
32
47
62
77
92

999.0
999.0
<>99. 0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999 . 0
999.0
999.0

999.0
999.0
999 .0
999.0
999.0
999.0
999.0

?99.0
999.0
^99 n
9°9.0
999.0
991 0

999.0

999.0
999.0
999.0
999.0
999 .0
m.o
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999 .0

999.0
999 .0
999.0
999 .0
999.0
999 . 0
999.0

999.0
999.0
999.0
Q'jq o
Ci ?9.0

999.0
999.0

999 .0
999.0
999 .0
999.0
9t'9.0
999.0
939.0

999.0
999.0
999.0
999 .0
999.0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

35 
3f> 
37 
38

HEAD lit

3
18
33
48
63
78
93

999.0
999.0
999.0
999 . 0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999 .0
999.0
999.0

999 .0
99? .0
999 . 0
999 0
999.0
9 Q 9.n
 J99.0

999.0
999 .0
qao o
999 .0
999 .0
999 0

999.0

999.0
999.0
999 .0
999 .0
999.0
999.0
999.0

999.0
999.0
999.0
199 o
999.0
999 .0
999.0

999.0
999.0
999 .0
999.0
999.0
999.0
999 .0

999.0
999.0
999 . 0
9^9 0
999.0
999.0
999.0

999.0
999 .0
999.0
099 0
999.0
999.0
999.0

999.0
999.0
999.0
999 .0
999.0
999.0
999.0

999.0
999.0
999.0
999 .0
999.0
999.0
999.0

75 
75 
74 
74

LAYER ]

4
19
34
49
64
79
94

999 . 0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999 . 0
999.0
999.0

qoq o
9?9 . 0
999 .0
999. 0
999.0
999 .0
a a o _ 0

999 r,
999 . 0
99V 0
999.0
999 .0
999.0
999. f!

999.0
999.0
999.0
999 . 0
999.0
999.0
Q99. 0

999.0
999. C
999.0
"99.0
999.1
999.0
999.0

999.0
999.0
999 0
999.1-'
99-1.0
999 .C
999.0

999.0
999.0
999.0
QQq 0

999. n
999. C
99 Q . 0

999.0
999.0
999.0
999 0
999 .0
999.0
999.0

999.0
999.0
999.0
99^.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

2 
2 
2 
2

. AT END

5
20
35
50
65
80
95

999.0
999.0
999.0
999.0
999.0
999 .0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999 . 0
999.0
999.0

999.0
999 . 0
oiq o
999 .0
999 .0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0
099 0

999.0
999.0
999.0
999 .0
999 .0
999 .0
999.0

999.0
999.0
999 . 0
999.0
999 .0
999.0
999.0

999.0
999.0
999 . 0
99-5 0
999 .0
999 .0
999.0

999 .0
999 . 0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999 0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
9'''l.0

16 
17 
18 
19

OF TIME

6
21
36
51
66
81
96

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999 .0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
990 .0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999 .0
999.0
999.0
999.0
999 .0

999.0
999.0
999.0
999 o
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

STEP 1

7
22
37
52
67
82
97

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999 .0
999.0

999.0
999 .0
999 .0
999.0
999.0
999 .0
999.0

999.0
999.0
 JCi9 0

999.0
999.0
999.0
999.0

999.0
999 .0
999.0
999.0
999.0
999.0
999 .0

999 .0
999.0
999.0
999 0
999.0
999.0
999.0

999.0
999.0
999 .0
999.0
999.0
999.0
999 0

999.0
999.0
999 0
999 o
999.0
999 . 0
999.0

999.0
999.0
999 .0

'999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

0.769E* 
0.763E* 
0.756E4 
0.750E.

05 
05 
05 
OS

645. 
64S. 
fi4S. 
.289E^04

0.763E+05 214.25 
0.756E.-05 210.15 
0.750E*05 206.04 
0.779E+05 201.95

IN STRESS PERIOD 1

8
23
38
53
68
83
98

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999 .0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999 .0
999.0
999.0
999.0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
939.0

999.0

999 .0
999.0
999.0
999.0
099 .0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999 .0

999.0
999.0
999 .0
999.0
999 .0
999.0
999.0

999.0
999.0
999.0
9«Q 0
999.0
999.0
9'J9.0

999 .0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

9
24
39
54
69
84
99

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
9<>9.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999 0

999.0
999.0
999.0
909 0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
9<>9.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

10
25
40
55
70
85

100

999.0
999 .0
999.0
999.0
999.0
995.0
9?9 .0

959.0
999.0
999.0
999.0
999.0
959 .0
999.0

999.0
999.0
999.0
079 o
999^0
?9?.0
°'??.0

:-?9.o
999 .0
Q9Q 0

9?9.0
999.0
9??.0
939.0

999.0
999 .0
9?9 .0
??9.0
999.0
9 9 .- . 0
909 0

999.0
999.0
9?? .0
or,--, 0

9??.0
? :- ? . o
999.0

999.0
99° .0
999.0
'>:-?. o
??? .0
9">9.0
999.0

999.0
9??.0
?9?.0
a«a o
959.0
9??.0
999.0

999 o
999.0
999.0
999.0
999.0
999.0
999.0

999.0
9?9.0
9?9.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

11
26
41
56
71
86

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
Q99 0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999 .0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

12
27
42
57
72
87

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
205.4
999.0
999.0
999.0

13
28
43
58
73
88

999.0
999.0
999.0
999.0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0.
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
205.4
999.0
999.0
999.0

14
29
44
59
74
89

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999 .0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
205.5
999.0
999.0
999.0

15
30
45
60
75
90

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
909 .0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
205.5
999.0
999.0
999.0

999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0 999.0
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999 .0
999.0
205.5
999.0
999.0
999 .0

999.0
999.0
999.0
205.5
999.0
999.0
999.0

999.0
999.0
999.0
205.5
999 .0
999.0
999 .0

999.0
999.0
999.0
205.4
999.0
999.0
999 .0

999.0
999.0
999 .0
205.3
999.0
999.0
999 .0

99^ .0
999.0
204 .5
205.2
999.0
999.0
999 .0

999 .0
999.0
204.5
205.0
99? .0
999.0
999 .0

999 .0
999.0
204 .4
204 .9
999.0
206.. 1
99° .0

999.0
999.0
204.4
204.7
999 .0
206.3
999 . 0

999.0
999.0
204.2
204.5
999.0
206.2
999.0

999.0
999.0
204.1
204.3
204.8
206.2
999.0

999 .0
999.0
203 .9
204.1
204.8
206,2
999.0

999.0
999.0
203.7
203.9
204.7
206.2
999.0

999.0
201.7
203.6

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999 .0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999 .0
999 .0
204 .6
999.0
999.0
999.0
999.0

999.0
999.0
204.5
999.0
999.0
999.0
^99 .0

999 .0
999.0
204.5
999.0
999.0
206.3
999.0

999.0
999.0
204 .4
999.0
999.0
206.3
999 .0

999.0
999.0
204 .3
999.0
999.0
206.3
999.0

999.0
999.0
204.1
999.0
204.9
206.3
999.0

999.0
999.0
204.0
204.0
204.9
206.3
999.0

999.0
201.9
203.8
203.9
204.8
206.3
999.0

999.0
201.8
203.6

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
204 .8
999.0
999.0
999.0
999.0

999.0
909.0
204.7
999.0
999.0
999.0
999.0

999.0
999.0
204 .6
999.0
999.0
999.0
999.0

999.0
999.0
204.6
999.0
999.0
206.3
999.0

999.0
999.0
204.5
999.0
999.0
206.4
999 .0

999.0
999.0
204 .3
999.0
999.0
206.4
999.0

999.0
999.0
204 .2
999.0
205.0
206.4
999.0

999.0
999.0
204.0
203.9
205.0
206.3
999.0

999.0
202.0
203.8
203.8
204.9
206.3
999.0

999.0
202.0
203.6

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999 .0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
204 .9
999.0
999.0
999 .0
999 .0

999.0
999.0
204 .8
999.0
999.0
999.0
999.0

999.0
999.0
204 .8
999.0
999.0
999.0
999.0

999 .0
999.0
204.7
999.0
999.0
999.0
999.0

999.0
999.0
204.6
999 .0
999.0
999.0
999 .0

999.0
999.0
204 .6
99^,0
999.0
206.4
999 .0

999 .0
999 0
204 .4
999.0
205.2
206.4
999.0

999.0
999.0
204.2
999.0
205.1
206.4
999.0

999.0
999.0
204.0
999.0
205.1
206.4
999 .0

999.0
202.1
203.9
203.8
205.0
206.3
999.0

999.0
202.1
203.7

999.0
999 . 0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
205.0
999.0
999.0
999.0
999.0

999.0
999.0
204 .9
999 . 0
999.0
999.0
999 .0

999.0
999.0
204 .9
959.0
999.0
999.0
999.0

999 .0
999 .0
204.8
999.0
999.0
999.0
999.0

999.0
999.0
204.8
999.0
999 .0
999.0
999.0

999 .0
999 .0
204 .7
999.0
999.0
999.0
999.0

999.0
999 .0
204.6
999.0
999.0
206.5
999.0

999 .0
999 .0
204.4
999.0
205.3
206.5
999.0

999.0
999.0
204 .3
999.0
205.2
206.4
999.0

999.0
999.0
204.1
999.0
205.2
206.4
999.0

999.0
202.3
203.9
203.8
205.2
206.4
999.0

999.0
202.2
203.7

999.0
999.0
999.0
999.0
999.0
999 . 0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
205.0
999.0
999.0
999.0
999.0

999.0
999.0
205.0
999.0
999.0
999 .0
999.0

999 .0
999.0
204 .9
999.0
999.0
999.0
999.0

999.0
999.0
204 .9
999.0
999.0
999.0
999 .0

999 .0
999.0
204 ,8
999.0
999.0
999.0
999.0

999.0
999 .0
204 .8
999.0
999.0
999.0
999.0

999.0
999.0
204.6
999 .0
999.0
999.0
999.0

999.0
999.0
204.5
999.0
205.4
206.4
999.0

999.0
999.0
204.3
999.0
205.3
206.4
999.0

999.0
999.0
204.1
999.0
205.3
206.4
999.0

999.0
202.5
203.9
203.8
205.3
206.4
999.0

999.0
202.4
203.7

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
205.1
999.0
999.0
999.0
999.0

999.0
999.0
205.0
999.0
999.0
999.0
999.0

999.0
999.0
205.0
999.0
999.0
999.0
999.0

999.0
999 o
205.0
999.0
999.0
999.0
999.0

999.0
999.0
204 .9
999.0
999.0
999.0
999.0

999.0
999.0
204.8
999.0
999.0
999.0
999.0

999.0
999.0
204 .7
999.0
999.0
999.0
999.0

999.0
999.0
204.5
999.0
205.5
999.0
999.0

999.0
999.0
204.3
999 .0

. 205.4
999.0
999.0

999.0
999.0
204.1
999.0
205.4
206.4
999.0

999.0
202.7
204.0
203.9
205.4
206.4
999.0

999.0
202.6
203.8

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
205.2
999.0
999.0
999.0
999.0

999.0
999.0
205.2
999.0
999.0
999.0
999.0

999.0
999.0
205 . 1
999.0
999.0
999.0
999.0

999.0
999.0
205.1
999.0
999.0
999.0
999.0

999.0
990 0
205.0
999.0
999.0
999.0
999.0

999.0
999.0
204.9
999.0
999.0
999.0
999.0

qq9 0
999.0
204 .9
999.0
999.0
999.0
999.0

999.0
999.0
204 .7
999 0
205.6
999 .0
999.0

999.0
99?. 0
204.5
999.0
205.6
999.0
999.0

999.0
999.0
204.3
999.0
205.5
999.0
999.0

999.0
203.1
204 .2
204.0
205.5
999.0
999.0

999.0
202.9
204.0
203.9
205.5
999.0
999.0

999.0
202.8
203.8

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
205.2
999.0
999.0
999.0
999.0

999.0
999.0
205.2
999.0
999.0
999 .0
999.0

999.0
999.0
205.2
999.0
999.0
999.0
999 .0

999.0
999 .0
205.1
999.0
999.0
999.0
999.0

999.0
q<5Q o
205.1
999.0
999.0
999 . 0
999.0

999.0
999.0
205.0
999.0
999 .0
999.0
999.0

QQ9 0
999.0
204 .9
999.0
999.0
999.0
999.0

999.0
999.0
204 .7
999.0
205.7
999.0
999.0

999.0
203 .6
204.5
999 .0
205.7
999.0
999.0

999.0
203.5
204.4
999.0
205.6
999.0
999.0

999.0
203.3
204.2
204.0
205.6
999.0
999.0

999.0
203.1
204.0
204.0
205.6
999.0
999.0

999.0
203.0
203.8

999 .0
205.3
999.0
999.0
999.0
999.0

999.0
999.0
205.3
999.0
999 .0
999.0
999.0

9?9 .0
999.0
205.3
999 .0
999.0
999.0
999.0

9S9.0
999.0
205.2
999.0
999.0
S99.0
999.0

999.0
959.0
205.2
9?9.0
999.0
999.0
??9.0

999.0
?-9.0
2)5.2
9V9.0
999.0
999.0
959.0

9:-9.0
993.0
205.0
99?. 0
9 .'9.0
999.0:-~9.o

99?. 0

??9.0
204.9
??9 .0
9?9.0
999.0
999.0

999.0
203 .8
204.7
999.0
2D5.8
999.0
:-99.0

''99.0
203.7
J04.6
999 .0
205.7
599.0
999.0

999.0
203.6
204 .4
999.0
205.7
999.0
999.0

999.0
203.5
204.2
204.1
205.7
999.0
999.0

999.0
203.3
204 .0
204.1
205.7
999.0
999.0

999.0
203.1
203.8

999.0
205.4
999.0
999.0
999.0

999.0
999.0
205.3
999.0
999.0
999.0

999.0
999.0
205.3
999.0
999.0
999.0

999.0
999.0
205.3
999.0
999.0
999.0

999.0
999.0
205.2
999.0
999.0
999.0

999.0
999.0
205.2
999.0
999.0
999.0

999.0
999.0
205.1
999.0
999.0
999.0

999.0
204.0
204.9
999.0
999.0
999.0

999.0
203 .9
204.7
999.0
205.8
999.0

999.0
203 .8
204 .6
999.0
205.8
999.0

. 999.0
203.8
204.4
999.0
205.8
999.0

999.0
203.6
204.2
204.2
205.8
999.0

999.0
203.4
204 .0
204.2
205.8
999.0

999.0
203.3
203.8

999.0
205.4
999.0
999.0
999.0

999.0
999.0
205.4
999.0
999.0
999.0

999.0
999.0
205.4
999.0
999.0
999.0

999.0
999.0
205.3
999.0
999.0
999.0

999.0
999.0
205.3
999.0
999.0
999.0

999.0
999.0
205.2
999.0
999.0
999.0

999.0
999.0
205.1
999.0
999.0
999.0

999.0
204 .0
204 .9
999.0
999.0
999.0

999.0
204 .0
204 .7
999.0
205.9
999.0

999.0
203.9
204.6
999.0
205.9
999.0

999.0
203.9
204 .4
999.0
205.9
999.0

999.0
203.7
204.2
204.3
205.9
999.0

999.0
203.6
204 .0
204.3
205.8
999.0

999.0
203.4
203.9

999.0
205.4
999.0
999.0
999.0

999.0
999.0
205.4
999.0
999.0
999.0

999.0
999.0
205.4
999.0
999.0
999.0

999.0
999.0
205.4
999.0
999.0
999.0

999.0
999.0
205.3
999.0
999.0
999.0

999.0
999.0
205.2
999.0
999.0
999.0

999.0
204.2
205.1
999.0
999.0
999.0

999.0
204 .2
204.9
999.0
999.0
999.0

999.0
204 .1
204.7
999.0
206.0
999 .0

999.0
204 .0
204.6
999.0
206.0
999.0

999.0
203.9
204.4
999.0
206.0
999.0

999.0
203.8
204.2
204.4
206.0
999.0

999.0
203 .6
204.0
204.4
205.9
999.0

999.0
203.4
203.9

999.0
205.5
999.0
999.0
999.0

999.0
999.0
205.5
999.0
999.0
999.0

999.0
999.0
205.5
999.0
999.0
999.0

999.0
999.0
205.4
999.0
999.0
999.0

999.0
999.0
205.3
999.0
999.0
999.0

999.0
999.0
205.2
999.0
999.0
999.0

999.0
204 .3
205.1
999.0
999.0
999.0

999.0
204.2
204.9
999.0
999.0
999.0

999.0
204.2
204 .7
999.0
206.1
999.0

999.0
204 .1
204.6
999.0
206.1
999.0

999.0
204 .0
204.4
999.0
206.1
999.0

999.0
203.8
204.2
204.5
206.0
999.0

999.0
203.6
204 .0
204.5
206.0
999.0

999.0
203.5
203.8

999.0
205.5
999.0
999.0
999.0

999.0
999.0
205.5
999.0
999.0
999.0

999.0
999.0
205.5
999.0
999.0
999.0

999.0
999.0
205.4
999 .0
999.0
999.0

999.0
999.0
205.3
999.0
999.0
999.0

999 .0
204.4
205.2
999.0
999.0
999.0

999.0
204 .4
205. 1
999.0
999.0
999.0

999.0
204.3
204 .9
999.0
999.0
999.0

999.0
204.3
204.7
999.0
206.2
999.0

999.0
204.2
204 .5
999.0
206.2
999.0

999.0
204.0
204 .4
204.7
206.1
999.0

999.0
203 .9
204.2
204 .7
206.1
999.0

999.0
203.7
204.0
204 .6
206.1
999.0

201.6
203.5
203.8
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203. e
204.7
206.2
999.0

999.0
201.6
203.4
203.7
204.6
206.1
999.0

999.0
201.6
203 .2
203.5
204.5
206.1
999.0

999.0
201.5
203 .0
203.3
204.5
206.1
999.0

999.0
201.3
202. e
203.2
204.4
206.0
999.0

999.0
201.2
202.6
203.0
204.3
205.9
999.0

999.0
201.1
202.4
202.8
204 .2
205.9
999 .0

999.0
200.9
202.1
202.6
204.1
205.8
999.0

999.0
200.7
201.9
202.3
204.0
205.7
206.4

999.0
200.5
201 .7
202. 1
203.9
205.6
206.5

999.0
200.2
201.5
999.0
203. e
205.5
206.5

999.0
200.0
201.2
999.0
203.6
205.4
206.5

999.0
199.7
201.0
999.0
203.5
205.3
206.4

999.0
199.5
200. e
999.0
999.0

203.8
204. e
206.3
999.0

999.0
201.8
203.4
203.6
204.7
206.2
999.0

999.0
201.7
203.2
203.5
204.7
206.2
999.0

999.0
201.6
203.0
203.4
204.6
206.1
999 .0

999.0
201.5
202.8
203.2
204.5
206.0
909 . o

999.0
201 .4
202.6
203.0
204 .4
C06.0
999 .0

999 .0
201.2
212.4
202.8
204.3
205.9
99? . 0

999.0
201.0
202.2
202.6
204.2
205.9
999.0

9?9.0
200.8
202.0
202.4
204 . 1
205.8
999.0

99? .0
200.6
201.7
202.2
2H4 .0
205.7
206.5

999.0
200.3
201 .5
939.0
203.9
I'05 .6
206.5

999.0
200.1
201.3
939.0
203.8
205.5
206.5

999.0
199.8
201.1
999.0
203.6
205.4
206.5

198.4
199.6
200.8
999.0
999.0

203.7
204.9
206.3
999.0

999.0
201 .9
203.5
203.6
204.8
206.2
999.0

999.0
201 .8
203.3
203.5
204.8
206.2
999.0

999.0
201 .7
203.1
203.4
204 .7
206.1
999.0

999.0
201.6
202.9
203.2
204.6
206.1
999 .0

999 .0
201 .5
202.7
203.1
204 .5
206.0
999.0

999.0
201 .4
202.4
202.9
204 .4
206.0
999.0

999.0
201.1
202.2
202.7
204 .3
205.9
999.0

999.0
200.9
202.0
202.4
204.2
205.8
999.0

999.0
200.7
201 .8
202.3
204.1
205.7
206.6

999.0
200.4
201 .6
999.0
204 .0
205.7
206.6

999.0
200.2
201.3
999.0
203.9
205.6
206.6

999.0
199.9
201.1
999.0
203.8
205.5
206.6

198.4
199.7
200.8
999.0
203.7

203.7
205.0
206.3
999.0

999.0
202.0
203.5
203.6
201 .9
206.3
999.0

999.0
202.0
203.3
203.5
204.9
206.2
999.0

999.0
201 .9
203.1
203.4
204.8
206.2
999.0

990.0
201 . 8
202.9
203.3
204 .7
206.1
999.0

999.0
201 .7
20?. 7
203.1
204.7
206. 1
999.0

999.0
201 .5
202.5
202.9
204.6
206.0
999.0

999.0
201.2
202.3
202.7
204.5
205.?
999.0

999.0
201 .0
202.0
202.4
204.4
205.9
99?. 0

999.0
200.8
201.8
999.0
204 .3
205.8
206.7

999.0
200.5
201 .6
999.0
204 .1
205.7
206.7

999.0
200.3
201.4
999.0
204.0
205.7
206.7

198.6
200.0
201.1
999.0
203.9
205.6
206.7

198.5
199.8
200.9
999.0
203.8

203.7
205.1
206.3
999.0

999.0
202.2
203.5
203.7
205.0
206.3
999.0

999.0
202.1
203.3
203.6
205.0
206.2
999.0

999.0
202.0
203.1
203.5
204.9
206.2
999.0

999.0
201.9
202.9
203.3
204.8
206.1
999.0

999.0
201 .7
202.7
203.2
204 .3
206.1
999.0

999.0
201.5
202.5
203.0
204.7
206.0
999.0

999.0
201.3
202.3
202.8
204.6
206.0
999.0

999.0
201.1
202.1
202.5
204.5
205.9
999.0

999.0
200.9
201 .8
999.0
204 .4
205.9
206.7

999.0
200.6
201.6
999.0
204 .3
205.8
206. B

198.9
200.4
201.4
999.0
204.1
205.7
206.8

198.8
200.1
201.2
999.0
204.0
205.6
206.8

198.6
199.9
201.0
999.0
203.9

203.8
205.2
206.3
999.0

999.0
202.3
203.6
203.7
205.2
206.3
999.0

999.0
202.3
203.4
203.6
205.1
206.2
999.0

999.0
202.2
203.2
203.5
205.0
206.2
999.0

999.0
202.1
203.0
203.4
205.0
206.2
999.0

999.0
201.8
202.8
203.2
204.9
206.1
999.0

999.0
201 .6
202.5
203.1
204 .e
206.1
999.0

999.0
201.4
202.3
202.9
204.7
206.0
999.0

999.0
201.2
202.1
202.7
204.6
206.0
999.0

999.0
201.0
201.9
202.6
204.5
205.9
999.0

199.2
200.7
201.6
999.0
204.4
205.9
206.9

199.0
200.5
201.4
999.0
204.3
205.8
206.9

198.8
200.2
201.1
999.0
204.1
205.7
999.0

198.7
200.0
999.0
999.0
204.0

203.8
205.3
206.3
999.0

999.0
202.5
203.6
203.8
205.3
206.3
999.0

999.0
202.4
203.4
203.7
205.2
206.3
999.0

999.0
202.3
203.2
203.6
205.1
206.2
999.0

999.0
202.2
203.0
203.5
205.1
206.2
999.0

999.0
201.9
202.8
203.3
205.0
206.1
999.0

999.0
201.7
202.6
203.2
204.9
206.1
999.0

199.8
201.5
202.4
203.0
204 .e
206.1
999.0

199.7
201.3
202.1
202.9
204.7
206.0
999.0

199.5
201.0
201.9
202.7
204.6
206.0
999.0

199.3
200.8
201 .7
999.0
204.5
205.9
207.0

199.1
200.6
201.4
999.0
204.4
205.9
207.0

198.9
200.3
201.2
999.0
204.2
205.8
999.0

198.8
200.1
999.0
999.0
204.1

203.9
205.4
206.3
999.0

999.0
202.7
203.6
203.8
205.4
206.3
999.0

999.0
202.6
203.4
203.8
205.3
206.3
999.0

999.0
202.4
203.2
203.7
205.3
206.2
999.0

999.0
202.3
203.0
203.5
205.2
206.2
999.0

999.0
202.0
202. R
203.4
205.1
206.1
999.0

200.0
201.8
202.6
203.3
205.0
206.1
999.0

199.9
201.6
202.4
203.1
204.9
206.1
999.0

199.8
201.4
202.2
203.0
204.8
206. 1
999.0

199.6
201.1
201.9
202.8
204.7
206.0
999.0

199.4
200.9
201.7
999.0
204.6
206.0
207.1

199.2
200.7
201.5
999.0
204.5
205.9
999.0

199.0
200.4
201.3
999.0
204.3
205.9
999.0

198.8
200.2
999.0
999.0
204.2

204.0
205.5
999 .0
999.0

999.0
202.8
203.6
203.9
205.5
999.0
999.0

999.0
202.7
203.4
203.8
205.4
999.0
999.0

999.0
202.6
203.2
203.7
205.4
999.0
999.0

999.0
202.3
203.0
203.6
205.3
999.0
999.0

200.3
202.1
202.8
203.5
205.2
206.1
999.0

200.2
201.9
202.6
203.4
205.1
206.1
999 .0

200.0
201.7
202.4
203.3
205.0
206.1
999.0

199.9
201 .5
202.2
203.1
204.9
206.1
999.0

199.7
201.2
201 .9
203.0
204. 8
206. 1
9?9.0

199.5
201.0
201.7
202.9
204.7
206.0
207.2

199.3
200.7
201.4
999.0
204.6
206.0
999.0

199.1
200.5
999 .0
999.0
204.5
205.9
999.0

198.9
200.2
999.0
999.0
204.3

204.0
205.6
999.0
999.0

999.0
203.0
203.7
204.0
205.6
999.0
999.0

999.0
202.8
203.5
203.9
205.5
999 .0
999.0

999.0
202.7
203.3
203.8
205.5
999.0
999.0

200.5
202.4
203.1
203.7
205.4
999.0
999.0

200.4
202.2
202.9
203.6
205.3
999.0
999.0

200.3
202.0
202.6
203.5
205.2
206.1
999.0

200.1
201.8
202.4
203.4
205.2
206.1
999.0

200.0
201.5
202.2
203.2
205.1
206.1
999.0

199.8
201 .3
202.0
203.1
205.0
206.1
999.0

199.6
201 .1
201.7
202.9
204.8
206.1
999.0

199.3
200.8
201.5
999.0
204.7
206.0
999.0

199.1
200.6
999.0
999.0
204.6
206.0
999.0

198.9
200.3
999.0
999.0
204.4

204 .1
205.7
999.0

999.0
203.1
203.7
204.1
205.7
999.0

999.0
202.9
203.5
204.0
205.6
999.0

200.8
202.7
203.3
203.9
205.6
999.0

200.7
202.5
203.1
203.8
205.5
999.0

200.5
202.3
202.9
203.7
205.4
999.0

200.4
202.1
202.7
203.6
205.4
999.0

200.2
201.8
202.4
203.5
205.3
206.2

200.1
201.6
202.2
203.4
205.2
206.2

199.9
201 .4
202.0
203.2
205.1
206.2

199.7
201 .1
201.8
203.0
205.0
206.1

199.4
200.9
201.6
999.0
204.8
206.1

199.1
200.6
999.0
999.0
204.7
206.0

198.9
200.4
999.0
999.0
204.6

204 .2
205.8
999.0

999.0
203.2
203.7
204.2
205.8
999.0

201.0
203.0
203.5
204.1
205.7
999.0

200.9
202.8
203.3
204.0
205.7
999.0

200.8
202.6
203.1
203.9
205.6
999.0

200.7
202.4
202.9
203.8
205.6
999.0

200.5
202.1
202.7
203.7
205.5
999.0

200.4
201.9
202.5
203.6
205.4
206.2

200.2
201 .7
202.2
203.5
205.3
206.2

200.0
201 .4
202.0
203.3
205.2
206.2

199.8
201.2
201 .7
203.2
205.1
206.2

199.5
201.0
999.0
203.1
205.0
206.2

199.2
200.7
999.0
999.0
204.8
206.1

198.9
200.5
999.0
999.0
204.7

204.3
205.9
999.0

999.0
203.2
203.7
204.3
205.9
999.0

201.1
203.0
203.5
204.2
205.8
999.0

201.0
202.8
203.3
204.1
205.8
999.0

200.9
202.6
203.1
204.1
205.7
999.0

200.8
202.4
202.9
204.0
205.7
999.0

200.7
202.2
202.7
203.9
205.6
999.0

200.5
202.0
202.5
203.7
205.5
999.0

200.3
201.7
202.3
203.6
205.4
206.3

200.1
201.5
202.0
203.5
205.3
206.3

199.9
201.3
201 .8
203.3
205.2
206.3

199.7
201.0
999.0
203.2
205.1
206.2

199.4
200.8
999.0
999.0
204.9
206.2

199.1
200.6
999.0
999.0
204.8

204.4
206.0
999.0

201.4
203.3
203.7
204 .4
206.0
999.0

201.3
203.1
203.5
204.3
205.9
999.0

201.2
202.9
203.3
204.3
205.9
999.0

201.1
202.7
203.1
204.2
205.8
999.0

200.9
202.5
202.9
204.1
205.8
999.0

200.8
202.3
202.7
204.0
205.7
999.0

200.6
202.0
202.5
203.9
205.6
999.0

200.5
201 .8
202.3
203.7
205.5
206.3

200.3
201.6
202.1
203.6
205.4
206.3

200.1
201.3
201.9
203.5
205.3
206.3

199.8
201.1
999.0
203.4
205.2
206.3

199.5
200.9
999.0
203.3
205.1
206.3

199.3
200.6
999.0
999.0
204.8

204.6
206.1
999.0

201.5
203.3
203.7
204.5
206.1
999.0

201.4
203.1
203.5
204.4
206.0
999.0

201.3
202.9
203.3
204 .4
206.0
999.0

201.2
202.7
203.2
204.3
206.0
999.0

201 .1
202.5
203.0
204 .2
205.9
999 .0

200.9
202.3
202.8
204.1
205.8
999.0

200.8
202.1
202.5
204 .0
205. R
999.0

200.6
20) .9
2CU. J
203.9
205.7
206.4

200.4
201.6
202.0
203.8
205.6
206.4

200.2
201 .4
999.0
203.6
205.5
206.4

199.9
201.2
999.0
203. S
205.3
206.4

199.6
201.0
999.0
203.4
205.2
206.3

199.4
200.7
999.0
999.0
205.0
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205.2
206. 4

999.0
139.2
200.6
999.0
999.0
205.1
999.0

999.0
999.0
999.0
999.0
999.0
205.0
999.0

999.0
999.0
999.0
999.0
999 .0
999.0
999.0

197 .o
OQQ o
9«9.0
999.0
999.0
999.0
9^9 .0

197.8
999 . o
999.0
999 .0
999.0
999.0
999.0

197.7
909 0
999.0
999.0
999.0
999.0
999.0

QQQ 0

999.0
999 . 0
999 .0
999.0
999 .0
999.0

999.0
999 .0
999 .0
999.0
999.0
999.0
999.0

999. <",
999.''

999 0
999.0
999 J-
999.0
999. r>

999.0
999.0
999 .0
999.0
999.0
qo rj n

999.0

999 . 0
999 . 0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

205.3
206.5

198.3
199.3
200.7
999 .0
999.0
?05.2
999.0

198.2
959.0
999.0
999.0
999.0
205.1
999 . 0

198. 1
999.0
999.0
999.0
999.0
999.0
999.0

193.0
9QQ 0

999 .0
9 9 Q . 0
999.0
999 .0
999 0

197.'-
Q'}'} r
999 . fi
999. n
999.0
999.0
99^.0

197. P
9 '} Q M

999.0
999.0
999 . C
999. C
999 .0

OQ.-., .-,

1}9 ,"

999 .< 
999 .0
999.0
999.0
999.0

999 .0
999.-,
°?9 . "

C'99.C
999."
99V 0
99V 0

r, ^ r, r

999.''

999.0
999.'
0 TV "

999...
°99 .  "

909.-;
9 'J 9 . 0
? 9 9 . r>
999. C
999 <*
C.QQ r
999.1-'

099. C
999.0
999.0
999.0
999.0
999. C
999 . f

999.0
999. C
999.0
999.0
999.0
999.0
999.0

205.4
999.0

198.4
199.4
999.0
999.0
999.0
205.3
999.0

198.3
999.0
999.0
999.0
999.0
205.2
999. 0

198.1
999.0
999.0
999.0
999.0
999.0
999.0

198.0
999 0
999.0
999.0
999.0
999.0
099.0

197.9
QOQ o
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
r-9?. 0
'J 99.0

999.0
999.0
"9.0
999.0

099.0
999.0
999 .0
399.0
999.0
999. C
009.0

999.0
9?9.0
'-99.0

?99.0
999.0
?99.0
 /99.0  

999.0
999.0
999.0
??9.0
999.0
999.0
 ^99.0

009.0

?99.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999 .0
999.0
999 .0

205.5
999.0

198.4
199.5
999.0
999.0
999.0
205.4
999.0

198.3
999.0
999.0
999.0
999.0
205.3
999.0

198.2
999.0
999.0
999 .0
999.0
999.0
999.0

198.0
999.0
999.0
999 .0
999.0
999.0
999.0

999.0
999.0
999.0
999 .0
999 .0
999.0
999.0

999 .0
999.0
999.0
999.0
999.0
999.0
999.0

090 o
999.0
999.0
999 .0
999.0
999.0
999.0

999 .0
999 .0
999.0
999 .0
999.0
999 0
999 .0

999.0
999.0
999.0
999.0
999.0
999 .0
999.0

999.0
999.0
999.0
999.0
999.0
999 0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

205.6
999 .0

198.5
199.6
999.0
999.0
999.0
205.5
999.0

198.3
999.0
999.0
999.0
999.0
205.4
999.0

198.2
999.0
999.0
999 .0
999.0
999.0
999.0

198.1
999.0
999.0
099 .0
999.0
999.0
999.0

999 .0
OQ<5 0

999.0
999.0
999 .0
999.0
999 .0

999 .0
Q99 0
999.0
999.0
999 .0
999.0
999.0

o o q . o
999.0
999.0
999.0
999.0
999 .0
999.0

999.0
9«9 .0
999.0
999.0
999.0
99Q 0
999.0

999.0
999.0
999.0
999.0
9 r<9.0

999.0
999.0

999.0
999 .0
9^9 .0
999.0
999.0
Q<jQ 0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

205.7
999.0

198.5
199.7
999.0
999.0
999.0
205.6
999.0

198.4
999.0
999.0
999.0
999.0
205.5
999.0

198.2
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
Q9Q o
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999 0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

205.7
999.0

198.6
199.8
999.0
999.0
999.0
205.7
999.0

198.5
999.0
999.0
999.0
999.0
205.6
999.0

198.3
999 .0
999.0
999.0
999 .0
999.0
999.0

999.0
999.0
999 .0
999.0
999.0
999.0
999 .0

999.0
909.0
999.0
999.0
999 .0
999 .0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
9<»9.0
999 .0

 999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

205.8
999.0

198.6
199.9
999.0
999.0
999.0
205.7
999.0

198.5
999.0
999.0
999.0
999.0
205.7
999.0

198.4
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999 .0
999.0
999.0
999.0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999 .0
999.0

999 .0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999 .0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999 .0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

205.9
999.0

198.7
200.0
999.0
999.0
999.0
205.8
999.0

198.5
999.0
999.0
999.0
999.0
205.8
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
Q9Q 0

999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999 .0
999.0
999.0

999.0
999.0
999.0
999 .0
999 .0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

205.9
999.0

198.6
200.0
999.0
999.0
999.0
205.8
999 .0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
999 .0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0
999.0

999.0
ooq o

999.0
9?9.0
Q 99.0
??9.0
9?9.0

999.0
999.0
S?9 .0
9?9.0
990.0
9?9.0
95?. 0

9?9.0
999.0
S-59.0
999.0
999.0
999.0
599.0

9?9.0
959.0
559.0
939.0
999.0
990.0
599.0

999.0
999.0
= 99.0
959.0
95?. 0
999.0
999.0

99?. 0
9?9.0
9?9.0
939.0
999.0
??? .0
9°9.0

9??.0
999.0
999.0
999.0
999 .0
999 .0
999.0

9?9.0
999.0
939.0
999 .0
999.0
599.0
999.0

206.0

198.7
200.1
999.0
999.0
204.5
205.9

999.0
999.0
999.0
999.0
999.0
99S.O

999.0
999.0
999.0
999 .0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
099.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
993.0
999.0
999.0
999.0
999.0

999.0
999.0
909.0
999 .0
?99.0
??9.0

999.0
999 .0
999 .0
°99.0
999.0
999 .0

999.0
999 .0
999 .0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
99?. 0
959.0

206.1

198.8
200.2
999.0
999.0
204.6
206.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
9?9.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

206.1

198.9
200.3
999.0
999.0
204.7
206.1

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999 .0
999.0

999.0
999.0
999.0
999.0
999 .0
999.0

999.0
999.0
999.0
999 .0
999.0
999.0

999.0
999.0
999 .0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999 .0

999 .0
999 .0
909.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

206.2

199.0
200.4
999.0
999.0
204.8
206.2

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999 .0
999 .0

999.0
999 .0
999.0
999 .0
099.0
999.0

999 .0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999 .0
999.0

999 .0
999.0
999.0
999.0
999.0
999.0

999 .0
999.0
999.0
999.0
999.0
909 . o

999.0
999.0
999.0
999.0
999.0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

206.3

199.1
200.5
999.0
999.0
204 .9
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999 .0
999 .0
909 .0
999.0
999 .0

999 .0
999.0
999.0
999.0
999.0
99?. 0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999 .0
999.0

999.0
999.0
999.0
999 .0
999.0
999.0

999.0
999.0
999 .0
999.0
999 .0
999 .0

999.0
999.0
999.0
999.0
999.0
999.0

999.0
999.0
999.0
999.0
999.0
999.0

HEAD WILL BE SAVED C» IT.'IT 20 AT EtlD OF TIME STEP 1. STRESS PERIOD 1
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VOLUMETRIC BUDGET FOR ENTIRE MODEI, AT END OF TIME STEP 1 IN STRESS PERIOD 1 

CUMULATIVE VOLUMES L*«3 RATES FOR THIS TIME STEP

IN:

STORAGE =
CONSTANT HEAD =

RECHARGE =
RIVER LEAKAGE =

STREAM LEAKAGE =

TOTAL IN =

OUT:

STORAGE =
CONSTANT HEAD =

RECHARGE =
RIVER LEAKAGE =

STREAM LEAKAGE =

TOTAL OUT =

IN - OUT =

PERCENT DISCREPANCY =

O.OOOOOE+00 
O.OOOOOE+00

96821.
4016.1
49986.

0.15082E+06

O.OOOOOEfOO 
O.OOOOOE+00 
O.OOOOOE«00 
0.15031E+06 
7584.8

0.15789E+06 

-7066.8

IN:

STORAGE
CONSTANT HEAD

RECHARGE
RIVER LEAKAGE

STREAM LEAKAGE

TOTAL IN 

OUT:

STORAGE
CONSTANT HEAD

RECHARGE
RIVER LEAKAGE
STREAM LEAKAGE

TOTAL, OUT

IN - OUT

PERCENT DISCREPANCY

O.OOOOOE+00 
O.OOOOOE+00
96821.
4016.1
49986.

0.1S082E+06

0 .OOOOOE+00 
O.OOOOOE+00 
O.OOOOOE+00 
0.15031E+06 
7584.8

0.15789E+06 

-7066.8

TIME SUMMARY AT END OF TIME STEP 
SECONDS

I IN STRESS PERIOD 1 
MINUTES HOURS

TIME STEP LENGTH
STRESS PERIOD TIME

TOTAL SIMULATION IIMr,

86400.0 
8G400.0 
86400.0

1440.00
1440.00
1440.00

24.0000
24.0000
24.0000

1.00000 
1.00000 
1 .000<-.0

0.273785E-02 
0.273785E-02 
0.273785E-02
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APPENDIX 4

U.S. Geological Survey ground-water quality data for Tanana, Alaska

APPENDIX A-4



^.S. DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior 
9_268 q (parts per million)

Laboratory Number

Date of collection

Silica (SiO2)..................... 12   *-  \^^ A /

Iron (Fe)
Manganese (Ha) 0.20
Manganese (Mn).

Calcium (Ca) .................... 61
Magnesium (Mg) ................. 27
Sodium (Na)..................... 9.1
Potassium (K) ................... 1.6

Bicarbonate (HCO 3 ) .............. 285
Carbonate (CO 3 ) ................. 00
Sulfate (SO 4 ) .................... 24
Chloride (Cl) .................... 2O
Fluoride (F) .................... 1-5
Nitrate (NO 3).................... 1.1
Pfcoaphat* (F04) Total 0.0

Dissolved solids 
Calculated ..................... 300
.Residue on evaporation at 180°C 

Hardness as CaCO 3 .............. 263
Noncarbonate hardness as CaCO s .. 29 
Alkalinity as CaCO 3 .............. 234
ABS 0.0 
Specific conductance 

(micromhos at 25°C)............ 509
pH ............................. 7.7
Color...

13257 - Taoaaa Hospital (Raw wat«i ), 
cm thi* water eample that

13257

Not

JUack. Jotaaont: tothtng found



UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

Location
Source
Cased to (ft)

Treatment
WRF

Temp CF)
Collected
Remarks

County
PHS - Hospital - Tanana . 

1 Dppth (ft) Diam (in )
Dafp. drilled Point nf mil

Owner
IKe

WL Yield
Appear wh^n roll

4-14-71 Rv Scribner
_.._.,_ \-f j --      --.._. ...... . ._., . L ., . . . ...

Silica (SiO 2 )

Aluminum (Al)

Iron (Fe)
Manganese Mn 
Barium Ba
Copper Cu 
Zinc Zn

Cadium Cd 
Nickle Ni
Lead Pb 
Arsenic As
Silver Ag 

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Total

me/1

3.5

.05

.03 
0.0
0.00 
0.01

0 ug/1 
0 ug/1
6 ug/1 
0 ugXl
0 ug/1 
21.

3.0

5.6

1.1

ao/1

1.03

.25

.24

.03

1.55

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO 4 )

Chloride (CD

Fluoride (F)

Silenium Se 
ABS Detergents
Cyandie Cn 
Nitrate (NO 3 )

Total

mp,/l ap/1

35 : .57

28. .58

10. ' .28

1.0 .05

1.3 ug/i 
0.0 mg/1
0.00 

il.4 1 .02

1
, !

1.50

Dissolved solids:
Calculated

Rttldut on tvtpontion at 180*C

Hardness as CaCO 3
Noncarbonit*

Alkalinity as CaCoS

IQ£/i

92

64
35

29

Specific conductance 
(micromhos at 25° C)

PH

Color

165

8.3

0

Lab. No. Col 14535 No. Project State H&W



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

Location __ 
Source .__ 
Cased to (ft)

Tanana City Supply County
Depth (ft) Diam (in.).

Date drilled Point of coll.
.Owner

Treatment 
WBF ___

Use
.WL ..___Yield

Temp CF)
Collected
Remarks

Appear, when coll.
4-14-71 By .. iscritmer

Silica (SiOz)

Aluminum (Al)

Iron (Fe)
Manganese Mn 
Barium Ba

Copper Cu 
Zinc Zn

Nickle Ni 
Cadium Cd
Lead Pb 
Arsenic As
Silver Ag 

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Total

m.e/1

7.5

.25

.27 
0.0

0.00 
0.03
Oug/JL 
Oug/1
llug/JL 
Oug/1
Oug/1 
56.

11.

3.0

0.9

ao/1

ift flD"

2.79

.90

.13

.02

3.84

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO4 )

Chloride (CD

Fluoride (F)

ABS detergents 
Cyanide Cn

Nitrate (NO 3 )
Chromium (Cr) 
Selinium CSe)

Total

mp,/l ap/1

192 ' . 3.15

:

25. .52

2.5 ' .07

0.3 .02

i

u.uimg/i 
0.00

0.0 I .00
0.00
i . o UC/;L

3.76

Dissolved solids:
Calculated

fUtldut on tviporttlon «t 180'C

Hardness as C§.CO 3
Nonc«fbon«t«

Alkalinity as CaCo3

me/1

200

184
2V

157

<

Specific conductance 
(micromhos at 25° C>

PH

Color

348

7.7

10

Lab. No. Col 14534 Field No. Project State HfcW



UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

Tanana Well
1 ocation
Source
Cased to (ft)

Treatment
WRF
Temp («F)

County
fVpth (ft) 42-47 niam (jn j

Hate drilled Point of roll
Owner

Ike
WL Y.eld

Appear when roll
3-3-72 Rv Marley

Remarks

Silica (SiO2)

Aluminum (Al)

Iron (Fe) approx. total

Manganese (Mn) Approx. i

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Total

me/1

14

3.3

:otal .72

128

33

7.0

2.1

ao/1

6.39

2.71

0.30

0.05

9.45

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO 4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

Total

mp,/l

500

00

28

12

0.1

0.9

ap/J

8.20

0.00

0.58

0.34

0.01

i

!

1

i 0.01
i

9.14

Dissolved solids:
Calculated

Rttldut on evaporation at 180*C

Hardness as CaCO 3
Nonc«fbontti

Alkalinity as CaCoS

mg'/l

472

455
45

410

Specific conductance 
(micromhos at 25° C)

PH

Color

785

7.3

30

Lab. No. Col 15371 Field No.

(141}
Project USPHS



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

Location
Source
Cased to (ft)

Treatment
WRF

Temp OF)
Collected
Remarks

Tanana PHS Hospital

Dat* drilled
Owner

WL

Appear wh^n roll
3-8-72

drilled by C. Bordner

r.oimtyD3-=bo _______ 
Depth (ft) niam (in )

Point of roll

Ike
YiHd

pv Results called to D.H. Marley

Silica (SiO2)

Aluminum (Al)

Iron (FeFotal approx.

Manganese (Nn) approx. totj

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Total

"ie/1

14

4.1

.1 .74

118

33

6.7

2.0

ao/1

5.89

2.71

0.29

0.05

8,94

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO4)

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

Total

mp,/l ap/1

500 8,20

00 ; 0.00

27 0.56

15 ' 0.42

0.2 ! 0.01

!

0.4 ! 0 01;

9.20

Dissolved solids:
Colculat«d

fUildu* on «vg portion at 180*C

Hardness as CaCO 3
Nonctrbontt*

Alkalinity as CaCoS

mc/L

463

430
20

410

Specific conductance 
(micromhoa at 25° C)

PH

Color

774

7.8

30

Lab. No. Col 15372 Field No. Project USPHS



UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

Location __ 
Source __ 
Cased to (ft)

Tanana 
~$eTL  County

Depth (ft) Diam (in.
Date drilled Point of coll.

Owner
Treatment _ 
WBF _____
Temp(4 F) ___ _., 
Collected 4/7/rc

Remarks

.Use
.WL ..___Yield

Appear, when coll.
BY Jim Anderson __ _ _

Silica (SiOz)

Aluminum (Al)

Iron (Fe)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Total

"Wi

.

me .. 
ys&lL

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO 4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

Total

,, me . 
mp, / 1 »a?p / 1

.

:

0.2 0.01

<

Dissolved solids:
Calculated

R««ldu« on «v«poc«tlon at ISO'C

Hardness as CaCO 3
Nonctrt>on«t«

me/1
Specific conductance 

(micromhos at 25° C)

PH

Color

Lab. No. Col 16628
Field No. Project Public Health Service



£S / ' -    '  - -' //
L t^ -;\.<*- 

'Jan9uarG°i950 UNITED STATES DEPARTMENT OF THE INTERIOR, GEOLOGICAL SURVEY
*"^2L!^P) WATER RESOURCES DIVISION*~~

ANALYTICAL STATEMENT
[Parts per million]

LocationTananaj.. Alaska.............. Date of collection ..Il.r.23r3.5.........
Use ...................................... SiCK ........ 1.5..

Source Well .Np.,..l,..T.anAna........ Temperature (°F) ................ Fe ..a/........?..-_3.k
Color ............ pH .......7.,.6... Ca ...........9.3.....-,.-

Alaska Native Mealth Service Suspended matter ................. Mg ..........?.9........  
Hospital. Hardness as CaCO3 Na.............6..6.._;

N. C. ...2.6. Total ..36/4  K ..............2_,1.....    
Ignition loss .......................... CO3 ............Q.......
Dissolved solids .................... HCO3 ....dl^...._.' -
Specific conductance at 25°C SO 4 ..........25- -.---

(micromhos) .............646-- Cl ...........1Q......J-  " 
............................................ F .................JL...

..a/..FG-in-sol&--O..l^- NO3 ..............S...
\ Mn b/ .2°
Oiemist ......Gv/VL.............................. ..b/..I-ki..in..solrL......_2.9..- Sum"^..... ^90 ./.
Ub. No. .....3222............................. ............................................. I
Collector.......................................... ............................................. j

10 5o24S-4 T>



Lab. No. 3223

rCa
rMg
rNa
rK

rC03
rHCO
rS04
rCl
rF
rN03

.60

.35
6.87
-.03
7.85

3 6.

.

.

.

7
7

15

88
52
37
01

.79

.85
7o6
« vJ*-4-

.01
_i r-   i

7.,79

"- / 0./4^ error

Date completed _...L2.T15-55   -

Checked by .1
Project
Transmitted ....
Remarks _... 

CPO 16 5S24S-*

14s-

0-200 UNITED STATES DEPARTMENT OF THE INTERIOR, GEOLOGICAL SURVEY
(Januarv 1930) ... _ _WATER RESOURCES DIVISION 

ANALYTICAL STATEMENT
(Tarts per million!

Location .Tan.ana.,.. Alaska............. Date of collection ..JLl-2B.r55       .....
Use ...................................... SiO2 ...... 13 _______

Source Alaslca.i^ti.Y<?..H.9.al.t'Jl.... Temperature (°F) ................ Fea/_...._...__9..vk?_
Service Hospital Color ............ pH ...._..!?..&.. Ca ...........1?,.......

Suspended matter................. Mg ..._....A?.?...
Treated water Hardness as CaCO3 Na........ 1J5.$......._

N. C. ...a:.. Total ....48... K ...............1..2...
Ignition loss ..._.................... CO3 ....._..__._Q.__..._
Dissolved solids .................... HCO3 .__.42Q..  
Specific conductance at 25°C SO 4 ..........25........

(micromhos) .............6&6~ Cl ...........13.. .
............................................. F .................,1...
..§/..FE..in..splii................. NO3 __.__._..____«.&._
..b/..Mn_.io..5Dlix................ Mn b/~ 6.08

Chemist   .GWW......     ........... ............................................. Sum ...___434 
Lab. No. .....3223                       
Collector ..........._.__..  ...       -.. ...    .. _......................



9-2CO UNITED STATES DEPARTMENT OF THE INTERIOR, GEOLOGICAL SURVEY
(January 1950) ... .^ .^WATER RESOURCES DIVISION 

ANALYTICAL STATEMENT
(Parts per million!

Location .T.^A§na.,...Al.aska............ Date of collection ....JJL-28-55.-..    
Use ...................................... SiO2 . 15

Source
Alaska Native Health Service
Hospital.

Temperature (°F) ................ Fea/_..._ Q.33,
Color ............ PH ...7*6 ... Ca ..........J9Ja..
Suspended matter................. Mg .29
Hardness as CaCO3 Na 66

N. C. .26  Total ..364... K .----~J2 J_
Ignition loss   .  .____.___ CO Q
Dissolved solids T-rrn /1 n""""<? -t- ,         n.v^3 -..^JL^.......
bpecinc conductance at 25°C SO< ^5

(micromhos) ............ £45.. ci .......... _~J_0_~~~~"

a/...nfiL.in..5DJJl.........Q..i.6 NO3 .............*.8...
............................................. Mhb/ .29

Chemist .GWW........  ..................... b/.-Mn-in-Soln. ...... ̂ 29- Sum .....35.0....:...
Lab. No. 3222................................. . ....... ........... .___........
Collector .r.""...................... .......... .............................................

16 55248-4

Lab. No. 3222

^'c 
rCa 4
rMg 2
rNa
rK

7
rC03
rHC03
rS04
rCl
rF
rNO3

.89
  38
.29
.05
.63

6.
,
.
.
.

7T

7.
7.
0.

!5-

77
52
28
01
01
59

59
63
04
22 .= / 0.3^ error

Date completed _. 
Checked by 13W. 
Project       
Transmitted ..  
Remarks _......



JNi.cD STATES DEPARTMENT OF THE INTEI..JR 

GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

Location
Source
Cased to (ft)

Treatment
WRF

Temp CF)
Collected
Remarks

" '.'. -/ '.-',-. A /v. /i County
~ "V Depth (ft) <3.2L Diam (in )

Hate drilled Point of coll
Owner

WL Yield
Appear when coll

J-jn. "3, l?5o Ry

Silica (SiO 2 )

Aluminum (Al)

Iron (Fe) f  r;0ll

Tr^ n fr^'V
J-I v^I'. 'N - " .

> "i">

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

Total

ppm

- 9

.00

1 <~j
- .   /

 -» ,'-)/,

93

?0

^ ^

T r^r
- : - 0 |

epm

-'  --L ._, .^^-(.

1.64

r\  rv..',._ .'

. o.; -

r? *! o

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

SuLfate (SO 4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

Total

ppm

310

r\

c.o

72

0.2

0.0

epm

cr o'*

.17

  -^ <̂

.01

.00

7. ?9

Dissolved solids:
Calculated

Residue on evaporation at 180° C

Hardness as CaCO 3
Noncarbonate

ppm

?"7:

-- ;

'0

Specific conductance 
(micromhos at 25° C)

pH

Color

 :'9^

0 Or .' 

^N/N

Lab. No. Col Field No.

(147)
Project



^NITEO STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

Location
Snurr.e

Cased to (ft)

Treatment
WRF

Temp(°F)
Collected
Remarks

1 0..1 oil a   A !. ?. 3   \S

Du£ V;eil

Date drilled
Owner

i lone

Appear when roll.
-a /YJ /5#

AEHS

Countv
Depth (ft) ^ Oiam (in.)

Point of roll

Use
WL Yield

o\/     by                         .      

Silica (SiOz)

Aluminum (Al)

Iron (Fe)

Mil

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

ppm

15

2.2

0.02

119

33

14

3.0

Total

epm

5.94

3.12

0.61

0.03

9.75

Bicarbonate (HCO 3 )

Carbonate (COs)

Sulfate (SO4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

ppm

500

0

32

36

0.1

1.1

Total

epm

8.20

0.00

O .'ri 
-.Of

1.02

0.00

0.02

9-91

Dissolved solids:
Calculated

Residue on evaporation at 180* C

Hardness as CaCO 3
Noncarbonate

ppm

506

453
1 043

Specific conductance 
(micromhos at 25° C)

pH

Color

367

7.2

10

Lab. No. 4654 Field No. Project



STATES DEPARTMENT OF THE lu.tRIOR 

GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

1 ocation
Source
Cased to (ft)

Treatment
WRF
Temp('F)
Collected
Remarks

i":nrn". i'v> 'lr:3--.-it,al

:ell I-c.2

Date drilled
Owner

Appear when roll

County
Depth (ft) Diam (in.l

Point of roll

Ike
WL Yield

By

Silica (SiO2)

Aluminum (Al)

Iron (Fe)

I-In

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

ppm

11

0.00

0.02

70

27

2.9

1.4

Total

epm

3-49

2.22

0.13

O.OL

5.88

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO 4 )

Chloride (CD

Fluoride (F)

Nitrate (NO3 )

ppm

328

19

7o

0.2

0.2

Total

epm

5.38

0.40

0.21

0.01

0.00

6.00

Dissolved solids:
Calculated

Residue on evaporation at 180* C

Hardness as CaCO 3
Noncarbonate

ppm

301

286
16

Specific conductance 
(micromhos at 25° C)

PH

Color

517

7.6

0

Lab. No. 5135 Field No. Project



STATES DEPARTMENT OF THE lu.ERIOR 

GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

Location
Source
Cased to (ft)

Treatment
WRF

TempCF)
Collected

Tanana, AlasKa AUiib iiosp:

Date drilled
Owner

WL

Appear when coll.
18 June, 1959 i

i-tal noui

Depth ffrt
_ Point of coil

Yield

py Dr. T. H. McQueen

nty
Diam (in.V

Ike Hospital
(iJomestie)

Remarks

Silica (SiO 2 )

Aluminum (Al)
(in solution 

Iron (Fe) vh*n ana.lys«

. , uMn

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

ppm

8.4

) o.oo
0.13

56

i*f

3.0

lA

Total

epm

0.00

2.79

1-15

0.13

0.0*4-

4.11

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO 4 )

Chloride (CD

Fluoride (F)

Nitrate (NO3 )

ppm

210

20

6.0

0.2

oA

Total

epm

3A*f

o.te

0.17

0.01

0.01

4.05

Dissolved solids:
Calculated

Residue on evaporation at 180* C

Hardness as CaCO 3
Noncarbonate

ppm

212

197
25

--

Specific conductance 
(micromhos at 25° C)

pH

Color

371

7-9

0

Lab. No. Field No. Project



UNITED STATES DEPARTMENT OF THt INTERIOR 

GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

1 ncation ^ T s.ri3.ri«. « AT p. ~ KH.
Source well in marters area

Cased to (ft)

Treatment
WRF

Temp (°F)
Collected
Remarks

Date drilled Point of coll.
Owner FAA

raw water
WL

Appear when cnll
before «I October 1961 By

FAA Box 440, Anchorage Attn: Al-413.42

County

Depth (ft) Diam (in )

ike
Yield

Silica (SiO2 )

Aluminum (Al)

Iron (Fe) in sol

Man^Anone (Mn) in sol

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)
Lithium (Li)
«".tT**vr« ^p>

ppm

11

0.71

o.eo

to

11

i.rt

1-7
0.0?
0,1

Total

epm

0.06

?.Q9

O-90

0.03

0-0/t

fc.07

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO 4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

ppm

240

1.0

1.0

0.4

0.2

Total

epm

3.93

0.02

0.03

0.02

0.00

4.00

Dissolved solids:
Calculated

Residue on evaporation at 180" C

Hardness as CaCO 3
Noncarbonate

C02 
Alk as CaC03

ppm

203

193
1

12 
196

Specific conductance 
(micromhos at 25° C)

PH

Color

353

7.5

60

Lab. No. Col 6696 Field No. Project

(tsr)



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

/ WATER ANALYSIS

2GW

Location Yukon # Tanana, Alaska
Source ____________________

County

Cased to (ft) Date drilled Point of coll.
Depth (ft)

M^M.r TYv«r*

Diam (in.).
Dialled Well © Control Bldg.

.Owner
Treatment 
WBF__

.Use
.WL .Yield

Temp (°F) ___ Appear, when coll. 
Collected 20 September, 1962 
Remarks W^11

By

Silica (SiOa)

Aluminum (Al)

Iron (Fe) (dis)

Manganese (Mh)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

ppm

15

0.02

0.00

127

23

6.8

3,1

Total

epm

-6*34-

1.66

0.30

Q.oa

6.58

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

ppm

436

70

4.0

0,0

3.5

Total

epm

7*15-

1.46

0.11

0.00

0.06

8.78

Dissolved solids:
Calculated

Residue on evaporation at 180'C

Hardness as CaCO3
Noncarbonate

Alkalinity aa CaC03

pp.m

466

410^52

358

Specific conductance 
(micromhos at 25° C)

PH

Color

914

7.5

25

Lab. No. Col 7152 Field No. Project



UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

1 ncation :
Snurr.fi
Cased to (ft)

Treatment
WRF
Temp (°F)
Collected

LUKDH .? ianaria, a-Lasica

pept
Date drillftd Point of r.oll K0V*

Owner

WL

Appear, when roll.
12 September, 1962 Py

County

UriiJLeci v«all t2 'quarters Area

ikP
YielH

Remarks Well Screen

Silica (SiO 2 )

Alurninum (Al)

Iron (FejC^3-3)

Manganese (Mn)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

ppm

12

0.03

0.00

116

32

8.3

2.8

Total

epm

5.79

4*3?-

0.36

0.07

'." <   -> 
8.83

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO4 )

Chloride (CD

Fluor ide (F)

Nitrate (NO3 )

ppm

456

6i
5*0

0,0

0.8

Total

epm

7.47

1.27

0.14

0.00

0.01

k&

Dissolved solids:
Calculated

Residu« on evaporation at 180* C

Hardness as CaCO 3
Noncarbonate

Alkalinity as CaC03

ppm

462

420
46

374

Specific conductance 
(micromhos at 25° C)

pH

Color

913

7.3

10

Lab. No. Col 7153 Field No. Project



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY

2GW

WATER ANALYSIS

Location -Ytikpa .- Tariana, Alr«r»k--r County
Sourre
Cased to (ft) _

Treatment
WRF

T^mp (°F)
Collected 20

Date drilled
Owner

Appear when roll
Ssptesbor. 1962

Depth (ft)
Point of roil Now Drilled

Wl Yield

Rv

Diam (in.)
Well © Control Bld£.

Ike

Remarks *&& Ccroan 30,000 Slots

Silica (SiO2)

Aluminum (Al)

Iron (Fe) (die)

Konganosa (^)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

ppm

15

0.02

0.00

127

23

6.8

3A

Total

epm

6,34

1.66

0.30

Q.oa

8.5S

Bicarbonate (HCOa)

Carbonate (CO 3)

Sulfate (SO4)

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

ppm

436

70

4-0

0,0

3.5

Total

epm

7-15

1.46

0.11

0.00

0.06

8.78

Dissolved solids:
Calculated

Residue on evaporation at 180*C

Hardness as CaCO 3
Noncarbonate

Alkalinity GQ CaC03

viv

ppm

466

410- - -^Sa

358

Specific conductance 
(micromhos at 25° C)

pH

Color

914

7*5

25

Lab. No. Col Field No. Project



GROUND WAILK

County : . Loc.No: WELL iTA
Sample No.: Region: /{/>// ?/ Type : Drilled:
-nv. : /?C/?

W.O.No.
GW Basin : )/&/s'<!?/
Loc. :

/*?r*£r^^ ' Dejpth : Ft. Dia. : r n
Cased : Ft. Perf.

/

Samp . Pt . :

Gravel oacked:
Use
O-^er : /^^-^ -

^^ Remarks ;

<& /fs -re, r/ ̂  ̂  

Pump time : Disch. :
renu;. : °F. Coll. 
A-gency : /?<£/? - &s ̂ ^
lemarks *C'^£/7f?
SILICA //? m!

A 43.4 0.,0

r c i (, i tj r is* ^- -~->s

Asamplp ^-4,r>

Si 02 ppm ^5", _£>"

a- go^^crT-/**/
iRONfdis) ^< ml

A /// ^ mq 0'f/

fnr\c\r S?, /?^ <?$

A c; n m p 1 P /f *>

Fe ppm (?'flJy

PST

.RON(toto.)^£Lm.

Fn.-tnr /Vs&JS'?^

A <; a m p 1 p -^7 f
,r,.vr,^x^ -' w

Fe ppm

SODIUM dil POTASSIUM dil

Sample ^ ̂

No ppm

SUI FATF //?

Vo~ qnmnlp ^ 5 °/ ~\ * <? '#

//, ^ K p p m /p, ^

 nl CHI ORIOF ^;^. ml FLUORIDE /^ ml

1 ml - 0-5 mg Cl   - --

504 ppm ^ ^7 Cl ppm /f £>

SUM ^

T/A ft

DISSOLVED 
SOI IDS ml

D.S. ppm

HARDNESS ^'r ml 
as Co CO^

  -75 .»; £/ C^

Total ax- 1

HC03 (0-8?) ^r/

Non-Carb /

  -«^, 0 X   t?- &-ex^>

i, 

C. or r ml

rn n S t r| ^« ^ /

F ppm &,&

% N a 7 ^

SPECIFIC 
CONDUCTANCE

R(KCI) . ^3>^

Rsnmplp -442.0

Micromhos

at 25 °C y^

CA! nilM ml MA

epn 

/£.£>,» < &.02.<e epn 

epr

F ^^ /T/Vfl

Co ppm ~/^ ̂  Mg

GNESIUM 

i TH /7, />?

T C a &* 3£>

n Mg /7/-.^-'7^

ppm -^^    

ALKALINITY

HCO^ ^ ^^

^-^7* £* *&  ^rt£fS

TOTAL ALKALINITY

il C °3

C0 -^
as CO^ ^?&

as HCO} >^/ as CaCO^ ^j^^f-

NITRATF ^^ ml BORON m!

m| A ^p SOj-

A ^ 2> mn £,0/ A mn

Fnrtnr V,O4-3£> Factor

A<:nmplp 2 3,O As

NO-^ ppm /ffl B

_ u epm ph
s~1  ?? / '/~C" ^3 £? Ca

COLOR

(O,f?/ No
! U H b 

/^ <£?/ K

% t

-cy/ C Sum

A, <^>* C?C>l ^ 
  x~* ^ ^-1 E.A^1_

1 
1

1 
I

nmplp

ppm ] 1
epm

^ ^^ H ro

/7,^^ SO

n.0^> Cl

^^^ F

n. C^s NO-,

Sum

Palmer 1958 GPO 170283 DATE STARTED _ 
DATE COMPLETED.

CHEMIST. 
CHECKED.



UNITED STATES DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY   - '" ^.^

WATER ANALYSIS - ' /^ '

2SW

Location
^nurrp

Point of coll
nwnpr E»icecj3aL Church

MCP ^°^« fiagP height (ft)
Apppar when roll

    % *y * ,' fr

ColiprtPd L^L^f
Remarks Ste^Us - 20 T

Treatment

ni<;rharge (cfs)

D tfyr&Bk
          oy           

Temp (°n

Silica (SiO2 )

Aluminum (Al)

Iron (Fe)

Tangle Idfcfc f^-tt^r

Cstrboa DicaciSe (C02)

Ito^i-i^ac (5fo)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

ppm

13

c.y*

0.02

96

O 4o8

9v

**3

113

 '   .>

Total

epm

-« .U-j

3.51

^5£

0.16

I^.C^:

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

ppm

606

O

^

U5

C.I

51

Total

epm

9.93

0.00

1.23

L.26

C«0!

O*6S

13.25

Dissolved solids:
Calculated

Residue on evaporation at 180* C

Hardness as CaCO 3
Noncarbonate

ppm

720

too
O

Specific conductance 
(micromhos at 25° C)

PH

Color

.

1,125

T.o

1$

Lab. No. Field No. Project K&altb



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY J.* /'-" ;- -

2SW

WATER ANALYSIS

Location i/iir vei. County

Point of coll. ________ 
Owner ________Henry Treatment

Use     *»fl*
Appear, when coll.

Remarks Jtap-tls -

height (ft) (cfs)

By

Temp (°F)

.'

Silica (SiO2 )

Aluminum (Al)

Iron (Fe)

*!«wi* IAY* K^.V.t^r

Cnrhn« Bim?i^e (CO?)

Kaogaae&e (J^i)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

ppm

IS

CM**

^.(5?

f,l

0 4 0^

i or,

Jil

1.^

Total

epm

h.K

^.^7

i.2>

c.cu

1 f\ Jb$-

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

ppm
t*/3 
^^

C

1£

7.1

0,g

17

Total

epm

J.0.0^

C.CO

0*37

0.20

0.01

0.27

10.90

Dissolved solids:
Calculated

Residue on evaporation at 180* C

Hardness as CaCO 3
Noncarbonate

ppm

350

UV6
0

Specific conductance 
(micromhos at 25° C)

PH

Color

903

7-2

15

Lab. No. Field No.

(/57)
Project Public Health 8<*rvtc*



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY /;. <'' /-- -

WATER ANALYSIS - "''? 7 ^"

2SW

Location __ 
Source __ 
Point of coll. 
Owner ___

County

City Treatment

PublicUse
Appear, when coll. ______
Collected _____1-31-67
Remarks

.Gage height (ft) Discharge (cfs)

By

Temp (°F)

Silica (SiOz)

Aluminum (Al)

Iron (Fe)

Tmsaic Idke fcattsr

Carbon Dioxide (COS)

Hiri^2.iie»t' (l^i)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

ppm

10

0.20

o.ce

ki
0.0-2

130

U2

5-7

i-5

Total

epm

6.?i*

3.U14

v;^5

0.0^

;.y?

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

SuLfate (SO4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

ppm

512

0

6&

15

C.I

X.2

Total

epm

B.39

0,00

1.53

c.Ua

0.01

o*c^

10.17

Dissolved solids:
Calculated

Residue on evaporation at 180* C

Hardness as CaCO3
Noncarbonate

ppm

520

J^J*
       6t

Specific conductance 
(micromhos at 25° C)

pH

Color

./

651

7.3

15

Lab. No. Field No. Project Public Health S<&rvle«



UNITED STATES DEPARTMENT OF THE INTERIOR 
GEOLOGICAL SURVEY /_ +

WATER ANALYSIS , r .

2SW

Inratinn ^ ** ̂    ̂ ^

Snurr.p

Point of coll, ^th - '^'
Ownpr «C Co '

Use In(J ' Gage height (ft)
Apppar wh^n roll

Cnliprtpd l-» 31-^7

County

Treatmfnt

Disr.hargp fcfs)

Ry Syrea

Tpmp r°F^

Remarks

Silica (SiO2 )

Aluminum (Al)

Iron (Fe)

TfcBfiic XdAie Hotter

C&rbcn 0105dd« (C02)

Itaagftjiesa (Ka)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

ppm

16

0.^6

0.02

2c*

0.02:

I5fc

60

 7 -;

o.<

Total

epm

7 fi^f   QO

i- r-^>
^» « }?c.

l.H
0.01

1U.05

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO 4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

ppm

699

0

3-';*

70

0.2

1U

Total .

epm

11 M

o.oc

0*79

1  O*"-.j.« ^

0.01

0.23

l«».i»7

Dissolved solids:
Calculated

Residue on evaporation at 180°C

Hardness as CaCO 3
Noncarbonate

ppm

730

£*O
5V

Specific conductance 
(micromhos at 25° C)

PH

Color

1*1^9

7.7

15

Lab. No. Field No. Project Service



UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

Location Try
Source
Cased to (ft)

Treatment
WRF

Temp('F) -^ 
Collected _B
Remarks

i«rw. HoRpltw.l (rw.w

Date drilled

vmter ) County

Depth (ft) 47 Diam (in )
Anm^t 19S7 Point of mil \?ell house tan

Owner ITSP?^?

ftg _ Appear, when coll.

IKP
WL YJPM

RY Krv~Vn Hbore

Silica (SiOz)

Aluminum (Al)

Iron (Fe)

Bfen&mase (^)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

mg/1

14

0.69

0.'78

109

5S

6-6

R.6

Total

ao/1

a;o8

6.45

6.63

O.fi7

0.07

6.42

Bicarbonate (HCOa)

Carbonate (CO 3 )

Sulfate (SO 4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

mg/1

472

0

84

9.2

.3

2.2

ap/l

7.74

.00

.60

.26

.08

.04

,

Total ; 6.66

Dissolved solids:
Calculated

Rttidut on tvtporttlon it 180* C

Hardness as CaCO 3
Nonc«rbon«t«

mc/1

4S3

404
17

Specific conductance 
(micromhos at 25° C)

PH

Color

727

7.6

6

Lab. No. Col 12308-69-S59Field No. Project U. Public Health



  ) VT - 
UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY ^ f - ./> 

WATER ANALYSIS   _ .- - - /-

2SW

v'6

Location __ 
Source __ 
Point of coll. 
Owner _____

County

Treatment

Use ______ 
Appear, when coll. 
Coliected ___ 
Remarks Kc other info

Gage height (ft) Discharge (cfs)

By

Temp(°F)_

Silica (SiO2 )

Aluminum (Al)

Iron (Fe)

Cfcrbon Dio3d<3« (C02)

Mia^aaese (ifc)

tdiittic tdifc SiiiUes 1 

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

ppm

1C

' ~>   7^

 * % 

0.01

         Ap   
« V^V-

60

6.T

2.7

o.g

Total

epm

2.99

0.55

0.12

C.01

3.67

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

ppm

100

0

1U

16

0.1

13

Total

epm

£.95

O.OG

0*29

0,W»

o.oi

0.21

3-90

Dissolved solids:
Calculated

Residue on evaporation at 180* C

Hardness as CaCO 3
Noncarbonate

ppm

SIX)

177
so

Specific conductance 
(micromhos at 25° C)

pH

Color

322

6-6

5

Lab. No. Field No. Project Health Sctrvlce



UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

Location 
Source 
Cased to (ft)

. HoKpttol freg? water County

Date drilled foiauat 19S7 Point of coll. 
_______ Owner

Depth (ft) 47 oiam (in.).
hou^a

Treatment ______________ 
WBF__________________ 
Temp (°F) 4& Appear, when coll. 
Collected Jtebtwry A, 1369 
Remarks

.Use
.WL ..___Yield

By _

Silica (SiO2 )

Aluminum (AD

Iron (Fe)

ifettsanasa Ofc>P P^P ij . V^"^ »

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

me/1

14

0*69

0.78

109

53

e.a
e.s

Total

ao/l

a.08

&*46

^.63

O.S7

0.0?

a. 42

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO4 )

Chloride (CD

Fluoride (F)

Nitrate (NO 3 )

mg/1

0

84

9.3

.*

ap/l

7.74

.00

.80

.86

.03

fi.fi .04

,

Total j 8<66

Dissolved solids:
Calculated

R«tidu« on tvipontion at ISO4 C

Hardness as CaCO 3
Nonc«rbonit«

me /I

455

404
      *T 

-

Specific conductance 
(micromhos at 25° C)

PH

Color

727

7.6

5

Lab. No. Col i2S08~69-35& Field No.

f/fc)
Project Health



UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

WATER ANALYSIS

2GW

Location -Seneca IbgpVteA  (treated rater) 
Source __________________________

County
Depth (ft) Diam (in.).

Cased to (ft) Date drilled A«gi»t 1967 Point of coll. 
_______ Owner

l hongsft

Treatment 
WBF

.Use
WL Yield

Temp (°F ) Rfi Appear, when coll.
Collected |\gbymffy 4» 1963
Remarks OOorimtioa,

Silica (SiO2)

Aluminum (Al)

Iron (Fe)

y*fl/33T»fc53 Ofo)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)

Potassium (K)

me/1

U

0

0

53

68

9.5

a,6

Total

ao/l

a«94

1*04

fi.50

eu<so
O.G7

4.41

Bicarbonate (HCO 3 )

Carbonate (CO 3 )

Sulfate (SO 4 )

Chloride (CD

Fluor ide (F)

Nitrate (NO3 )

me/1

193

0

51

m
1.0

1*6

ap/]

5.fil

 00

.64

.68
1        

.06

'

_

1 .ess
1
1

1

Total : 4.64

Dissolved solids:
Calculated

Rttidut on tvaporation at 180*C

Hardness as CaCO 3
Noncarbonat«

ms/1

326

197
30

Specific conductance 
(micromhos at 25° C)

PH

Color

413

a.8

6

Lab. No. Col 13309-69-340 Field No. Project Pu^lio Ifealth



WATER I. NO.

Sample No.
_nv.
W.O.No.
5w Basin
Loc . /-,.. -,

7 & I'l rl t\

Samp. Pt. :

PuntDtime :
'emp. : 

Agency :
Remarks :
SIUCA ml

A mg

Factor

A sample ^ - i?7 ^

Si02 ppm ^-9

Loc.No: WELL DATA
Region: TV

" " ^ r~ K"  '-'--  '-.' ..-f ^ , 

C. ^ ]\ L, 13 j- ^ ̂

-n e

Depth : 
Cased :
Gravel packed:
Use : 4

" ' ?^ Owner : ^
Remarks :

Disch. :
°F. Coll.

iRON(dis) ml

A _ . mg

Factor

Asample 0 . t) y-Q

Fe ppm 0 : (3

PST

IRONftotal). ml

A mg

Factor

Asample

Fe ppm

SODIUM rlil PHTA^QlllM ^;i

Sample . ^

Curve < 0 ' C

No ppm

/oT Sample & %T

0. 'o K ppm 0 ^ ry

SUl.FATE. ml CHLORIDE m

1 ml = 0-5mg Cl 

' °' "67^0

S04 ppm - O ^ Cl ppm p . "7

SUM / ^

T/A ft

DISSOLVED
SOI IDS ml

D.S. ppm

HARHNFSS ml
as CaC0 3

Q.

Total fe, 3

HCO-jfn-fl?) ^ ^

Non-Carb /

^7 /   / f\ <~ *5-r-\ - f 1 CO- /bX O . ° V1- - \o . \
9-

1 Fl UORIDF ml

Corr ml ^7^"7

mg Std

F ppm - G -

% N a (S , ^

SPECIFIC 
CONDUCTANCE

R(Kcn '3"SLt'

R sample . « /v^T

"/icromhos

at 25 °C loi.<?

CAI CIUM

/,6r

F

C a ppm '

HC0 ^ 74

o . o e>
^<so

Drilled:
Ft. Dia. ; Iru 
Ft. Pen". :

>GA?- i^/pt'/f-^- <ic?.

ml MAGNESIUM

epm TH 1 . o{ &

epm Ca ^\ (Zf)
com Mg jT)   <r? /

 2 -7 ff
O Mg ppm '»(

ALKALINITY

_ ml CCU 0

TOTAL ALKALINITY as CO^ 3*7

as HCO-} ^C?

NITRATF

ml Ago SO.A

A mg

Factor

A<:nmple O.Oc

N03 ppm o.

PH *
-> <M

^- 3 a.
COLOR

0-.
'1 URB 

0-(

% E

S

& C

E^

as CaC0 3 | ^ Q^

ml RORON ml

A mg

Fnrfor

r\ ,-x 
^ <  ' A sample

tj B ppm

pm epm 

i*b lCn O.oo CO-,

3 )" Mn 1 f«S *S

r?- 6 ° so4

O/ Nn o.oa CA

3£ K 0.00 F

G. 0 ( NO,
O

urn Sum

\OI

.^1

Palmer 1958 opo e7«283 DATE STARTED
HrtTP roRJDI CT

Al__CHEMIST
rt !->-? 1



at Tonana
. .S. DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY

WATER RESOURCES DIVISION

Analyses by Geological Survey, United States Department of the Interior 
9_268 q (parts per million)

Laboratory Kuober 13S30

Date of collection ...............

Silica (SiO 2 ).... ................. 6 * 3

Iron (Fe). <*?W. . .............. 1 ' 41

Manganese (Mn). ................ 0.04

Calcium (Ca) ...................
32Magnesium (Mg) ................ ** 

Sodium (Na)....................
Potassium (K) ..................

Bicarbonate (HCO 3 ) .............. 61
Carbonate (CO 3 ) ................. °°
Sulfate (SO J ................... 2-°
Chloride (Cl) ...................
Fluoride (F) ..................... °-°
Nitrate (NO 3 )....................

Dissolved solids 
Calculated.....................
Residue on evaporation at 180°C . 

Hardness as CaCO 3 ..............
Noncarbonate hardness as CaCO 3 . . 
Alkalinity as CaCO 3 .............

Specific conductance 
(micromhos at 25°C)........... . ' l07

PH.............................!
Color...........................

13580 - Veil ftt B«*r
d<apth -

Sit«. l4"C. t clear »pp«*r«c«t



APPENDIX 5

U.S. Geological Survey water quality data for the Yukon River at Ruby 

and Yukon River below the Totzina River near Tanana

APPENDIX A-5



M
IS

C
E

L
L

A
N

E
O

U
S 

A
N

A
LY

SE
S 

O
F 

ST
R

EA
M

S 
IN

 
A

L
A

S
K

A
--

C
o

n
ti

n
u

ed
 

C
he

m
ic

al
 a

na
ly

se
s,

 
In

 p
ar

ts
 p

er
 m

il
li

on
, 

w
at

er
 y

ea
r 

O
ct

ob
er

 1
95

6 
lo

 S
ep

te
m

be
r 

19
S

7-
-C

on
tl

nu
ed

D
at

e 
of

 c
ol

le
ct

io
n

D
is

ch
ar

ge
 

(c
fs

)
S

il
ic

a 
(S

lO
,)

Ir
on

 
(F

e)

C
al

 
ci

um
 

(C
a)

M
ag

- 
ne

sl
um

 
(M

g)

So
di

um
 

(N
a)

P
o

ta
s

 
si

um
 

(K
)

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

S
ul

fa
le

 
(S

O
.)

C
hl

or
id

e 
(C

l)
F

lu
or

ld
e 

(F
)

N
it

ra
te

 
(N

O
,)

D
is

so
lv

ed
so

li
ds

 
(r

es
id

ue
 

on
 e

va
p

or
at

io
n

at
 

18
0'

C
)

H
ar

dn
es

s
as

 C
aC

O
,

C
al

ci
um

,
N

on


sp
ec

if
ic

co
nd

uc
t

 
an

ce
 

(m
ic

ro
-

m
ho

s 
at

25
*C

)

pH
C

ol
or

Y
U

K
O

N
 

R
IV

E
R

 
A

T 
RU

BY

A
pr

. 
7,

 
19

57
 .
..
..
..
 

Ju
ly

 1
9 
..

..
..

..
..

..
29

,4
00

 
33

8,
00

0
11

 7.
 2

0.
00

 
.0

8
48

 
31

8.
8 

7.
3

4.
4 

2.
 5

2.
2 

2.
 1

16
0 

10
8

25
 

23
2.

0 .2
0.

2 . 1
0.

8 .2
17

9 
12

7
15

0 
10

7
19

 
19

29
7 

21
4

7.
7 

7.
5

0 0

3
0
-5

6
4
8
. 

Y
U

K
O

N
 

R
IV

E
R

 
A

T 
RU

BY

L
O

C
A

T
IO

N
.-

-L
it

 
6

4
*

4
4

'2
5

",
 

lo
n
g
 

1
5

5
*

2
9

' 
5
5
",

 
a
t 

g
ag

in
g
 
s
ta

ti
o
n
 

on
 

le
ft

 
b

an
k

 
a
t 

R
ub

y,
 

30
0 

fe
e
t 

d
o

w
n

st
re

am
 

fr
o

m
 

R
ub

y 
C

re
ek

, 
2 

m
il

e
s 

d
o
w

n
st

re
am

 
fr

o
n
 

X
cl

o
r.

it
o
a

R
iv

er
 

an
d 

2
.2

 
m

il
e
s 

u
p
st

re
am

 
fr

om
 

R
ub

y 
S

lo
u
g
h
. 

D
R

A
IN

A
G

E 
A

R
E

A
.-

-2
5
9
,0

0
0
 

sq
u
a
re

 
m

il
e
s,

 
a
p
p
ro

x
im

a
te

ly
. 

R
EC

O
R

D
S 

A
V

A
IL

A
B

L
E

.-
-C

he
m

ic
al

 
a
n

a
ly

se
s:

 
Ju

n
e 

to
 

S
ep

te
m

b
er

 
1
9
6
6
.

W
at

er
 

te
m

p
e
ra

tu
re

s:
 

Ju
n

e 
to

 
S

ep
te

m
b

er
 

1
9

6
6

. 
EX

TR
EM

ES
, 

Ju
n

e 
to

 
S

ep
te

m
b

er
 

1
9

6
6

. 
W

a
te

r 
te

m
p

e
ra

tu
re

s:
 

X
ax

im
um

, 
64

*F
 

Ju
ly

 
2
4
, 

26
.

C
h
em

ic
al

 
a
n
a
ly

se
s,

 
In

 
p
a
rt

s
 

p
e
r 

m
il

li
o
n
, 

Ju
n

e 
to

 
S

ep
te

m
b
er

 
19

66

D
at

e 
of

 c
ol

le
ct

io
n

Ju
n
o
 

8
-1

7
, 

1
9

6
6

. 
.

Ju
ly

 
1

-9
. 
..
..
..
..

A
u

g
. 

1
-
1

6
..
..
..
..

A
ug

. 
1

7
-3

1
..

 .
..

..

S
e
p

t.
 

1
6
-3

0
. 
..

..
.

M
ei

/>
 

di
sc

ha
rg

e 
(e

ls
)

3
3

4
0

0
0

 
3

1
1

0
0

0
 

3
6

9
0

0
0

 
3

2
3

0
0

0

2
9

9
0

0
0

 
2

4
8

0
0

0
 

2
0

2
0

0
0

 
1

7
7

0
0

0
 

1
6

1
0

0
0

Si
lic

a 
(S

lO
,)

5.
 B

 
5

.3
 

6.
 1

 
7
.0

7
.3

7
.6

 
7

.7
 

7
. 

6 
8
. 

3

Ir
o
n
 

(F
e)

0
. 

08
 

. 
12

 
. 

06
 

.1
2

. 
21

 
.1

4
 

.0
4

 
.0

2
 

.0
0

C
al

 
ci

um
 

(C
a)

24
 

28
 

31
 

31 41 43
 

44
 

44 39

M
ag

- 
ne

- 
M

um
 

(M
s)

3
. 

6 
4
. 

9
5

.5
 

7
.2

3
.8

 
3

.3
 

4
.6

 
3

.9
7
.9

So
di

um
 

(N
a) 1
. 

2 
1

.2
 

1
. 

6 
1

.8

2
.2

 
2
.9

 
2

.7
 

2
. 

6 
2
.6

P
o

 
ta

s
 

si
um

 
(K

)

1. 
1

1 
. 

5 
1
. 

3 
1
.9

2
. 

0 
2
. 

2 
1

.7
 

1
. 

5 
1 

. 1

B
ic

ar
 

bo
na

te
 

(H
C

O
,)

83
 

93
 

1
0

6
 

1
1

4

1
2

5
 

1
2

8
 

1
3

9
 

1
3
4
 

1
4

2

S
ul

fa
te

 
(9

0
.)

12
 

16
 

16
 

19 24 24
 

24
 

23 27

C
h
lo

ri
d
e 

(C
l) 0

. 
7 .7
 

.7
 

.7 . 0
 

. 0
 

.7
 

.4 .7

F
lu

o-
 

ri
de

 
(F

)

0
. 

3 . 1
 

, 
1 

. 
1

. 
2 

. 
2 

. 
1

, 1

N
i

 
tr

at
e 

(N
O

,)

0
. 

5 . 5
 

. 0
 

. 0 .8
 

.3 . 0
 

. 0
 

.2

D
ts

so
lt

ed
 

so
lid

s 
(r

es
id

ue
 

at
 1

80
*C

)

93
10

3 
1
1
4
 

1
2
5

1
4
4

1
4
6
 

1
5
4
 

1
4
9
 

1
5
7

H
ar

dn
es

s 
aa

 C
aC

O
,

C
al

du
m

, 
m

ag
ne

 
si

um

83 90
 

10
0 

10
7

11
8 

12
1 

12
9 

12
6 

13
0

N
on

- 
ca

rb
o

n
 

at
e 41

 
14

 
13

 
14 15

 
1
6
 

15
 

16
 

14

Sp
ec

if
ic

 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
 2

5'
C

)

10
5 

18
5 

2
1
0
 

2
2
0

2
3
2
 

25
1 

2
6
2
 

25
2 

2
6
9

pH 7 
G 

7
. 

3 
7
. 

6 
7
. 

7

7
. 

2 
7
. 

5 
7
. 

6 
7
. 

6 
7
. 

6

C
o
lo

r

5 
10

 
10

 
10 20

 
20

 
10

 
10

 
15



1
5
-
5
6
4
8
.
 
Y
U
K
O
N
 
R
I
V
E
R
 
AT
 
R
U
B
Y

L
O
C
A
T
I
O
N
.
-
-
L
a
t
 
6
4
°
4
4
'
2
5
"
,
 
lo
ng
 
1
5
5
"
2
9
'
5
5
"
,
 
at

 
g
a
g
i
n
g
 
s
t
a
t
i
o
n
 
on

 
le
ft
 
b
a
n
k
 
at
 
Ru
by
, 

3
0
0
 
f
e
e
t
 
d
o
w
n
s
t
r
e
a
m
 
f
r
o
m
 
R
u
b
y
 
C
r
e
e
k
,
 
2 

m
i
l
e
s
 
d
o
w
n
s
t
r
e
a
m
 
f
r
o
m
 
M
e
J
o
z
i
t
n
a
 
R
i
v
e
r

a
n
d
 
2
.
2
 
m
i
l
e
s
 
u
p
s
t
r
e
a
m
 
f
r
o
m
 
R
u
b
y
 
S
l
o
u
g
h
.
 

D
R
A
I
N
A
G
E
 
A
R
E
A
.
 
2
5
9
,
0
0
0
 
s
q
u
a
r
e
 
m
i
l
e
s
,
 
a
p
p
r
o
x
i
m
a
t
e
l
y
.
 

R
E
C
O
R
D
S
 
A
V
A
I
L
A
B
L
E
.
 
C
h
e
m
i
c
a
l
 
a
n
a
l
y
s
e
s
:
 

J
u
n
e
 
1
9
6
6
 
to
 
S
e
p
t
e
m
b
e
r
 
19
67
.

H
a
t
e
r
 
t
e
m
p
e
r
a
t
u
r
e
s
:
 

J
u
n
e
 
1
9
6
6
 
to

 
S
e
p
t
e
m
b
e
r
 
19
67
.

E
X
T
R
E
M
E
S
,
 
1
9
6
6
-
6
7
.
 
W
a
t
e
r
 
t
e
m
p
e
r
a
t
u
r
e
s
:
 

M
a
x
i
m
u
m
,
 
G4

6
F 

J
u
n
e
 
24
, 

J
u
l
y
 
11

, 
13

. 
E
X
T
R
E
M
E
S
,
 
J
u
n
e
 
1
9
6
6
 
to

 
S
e
p
t
e
m
b
e
r
 
1
9
6
7
.
-
-
W
a
t
e
r
 
t
e
m
p
e
r
a
t
u
r
e
s
:
 

M
a
x
i
m
u
m
,
 
6
4
*
F
 
Ju
ly
 
24
, 

26
, 

1
9
6
6
,
 
J
u
n
e
 
24
, 

J
u
l
y
 
11
, 

13
, 

19
67
.

C
h
e
m
i
c
a
l
 
a
n
a
l
y
s
e
s
,
 
In

 
p
a
r
t
s
 
p
e
r
 
m
i
l
l
i
o
n
,
 
w
a
t
e
r
 
y
e
a
r
 
O
c
t
o
b
e
r
 
1
9
6
6
 
to
 
S
e
p
t
e
m
b
e
r
 
19
67

I 
I 

I 
I 

I 
|
I
 

I 
I 

I 
I

D
at

e 
of

 c
ol

le
ct

io
n

M
a 

v
 

9
9
  
 7

1
 

T 
P

fi
7

M
n
 v

 
9
 ̂

Ju
n

e 
1

9
-3

0
. 
..
..
..
..
.

Ju
ly

 
1
-1

5
. 
..

..
..

..
..

A
ug

. 
1

-1
6

. 
..
..
..

..
..

A
ug

. 
1
7
. 
..

..
..
..

..
..

A
u
g
. 

1
7

-3
1

. 
.
.
.
.
.
.
.
.
.

M
ea

n 
di

sc
ha

rg
e 

(c
fs

)

1
4
0
0
0
0
 

1
2
5
0
0
0
 

4
1
5
0
0
0
 

4
0

6
5

0
0

 
4
9
8
0
0
0
 

66
60

00

5
0
6
0
0
0
 

3
9
1
0
0
0
 

3
9
0
4
0
0
 

3
7
3
0
0
0
 

3
9
7
0
0
0
 

56
40

00

55
30

00
 

3
7
1
0
0
0
 

3
1

8
0

0
0

 
2
8
7
0
0
0
 

2
4
7
0
0
0
 

2
5

7
0

0
0

S
il

ic
a 

(S
10

,)

'8
.5

 
8
.4

 
4
.7

 
5
.1

 
4
.9

 
4
.9

6
.2

 
6
.9

 
6
.8

 
6
.7

 
7
.2

 
7

.0

7
.0

 
7
.2

 
7
.6

 
7
.9

 
7
.0

 
8
.2

Ir
o
n
 

(F
e)

0
.0

0
 

.0
9
 

.1
3
 

.3
1

 
.1

5
 

.1
1

.0
8
 

.0
8

 
1 

.8
6
 

.0
6
 

.0
4
 

.1
4

.1
3

 
.0

8
 

.0
4

 
.0

4
 

1
.0

0
 

.0
4

C
al

 
ci

u
m

 
(C

a)

39
 

38
 

23
 

30
 

25
 

24 30
 

33
 

30
 

34
 

41
 

28 36
 

42
 

40
 

36
 

29
 

39

M
ag

 
n

e
 

si
u

m
 

(M
g)

8
.4

 
9
.6

 
4

.3
 

3
.8

 
4
.4

 
4
.0

5
.0

 
6

.0
 

6
.2

 
5
,8

 
4
.0

 
5

.5

1 
.7

 
.7

 
2
.4

 
4

.4
 

6
.6

 
4
.0

So
di

um
 

(M
a) 4
.1

 
3
.5

 
1
.9

 
1
.8

 
1
9
 

17

2
.3

 
3
.1

 
1 

.9
 

2
.6

 
2
.1

 
2
.1

1
.5

 
1
.8

 
2
.8

 
2
.8

 
2
.2

 
3
.1

P
o

 
ta

s
 

si
um

 
(K

)

1
.9

 
1
.4

 
1

.2
 

1
.6

 
1
.2

 
2
.0

2
.2

 
2

.4 .8
 

2
,4

1
.5

 
1
.7

1
.3

 
1
.4

 
1
.4

 
1

.3
 

.8
 

1
.6

B
ic

ar
 

bo
na

te
 

(H
C

03
)

1
4

0
 

1
4

0
 

7
8
 

8
8
 

83
 

90

1
0
0
 

1
1

4
 

1
0

6
 

1
2
0
 

1
2

4
 

9
9

74
 

1
0

4
 

1
1

7
 

1
1

4
 

98
 

1
2
0

S
u

lf
at

e 
(S

O
,)

24
 

26
 

12
 

2
0
 

13
 

16 18
 

23
 

2
0
 

2
0
 

26
 

2
0

14
 

30
 

21
 

2
4
 

2
0
 

23

C
hl

or
id

e 
(C

D 0
. 

4 .0
 

.0
 

.7
 

.0
 

.4 ,0
 

. 4
 

.0
 

.0
 

2
.1

 
.0

1
.4

 
1 

. 4
 

.4
 

.0
 

1
.4

 
,4

F
lu

o-
 

ri
de

 
(F

)

0
.1

 
. 1

 
. 5

 
.3

 
.5

 
.1 .0

 
. 1

 
.0

 
.0

 
.2

 
.1 .2

 
.2

 
.1

 
.1

 
.0

 
.1

N
i

 
tr

at
e 

(N
O

,)

1
.1

 
2

.1
 

1
.4

 
.2

 
1

.0
 

.7 .8
1
.1

 
1 

. 4
 

. 6
 

.5
 

1
.5 .4

 
.4 .7

 
.6

 
.8

 
.7

D
is

so
lv

ed
 

so
li

ds
 

(r
es

id
ue

 
at

 1
80

*C
)

15
7 

15
8 87
 

10
6 93

 
98

11
4 

13
2 

12
1

13
1 

14
6 

11
5 99

 
13

6
13

5 
1
3
5
 

11
7 

14
0

H
ar

dn
es

s 
as

 C
aC

O
,

C
al

ci
um

, 
m

ag
ne

 
si

um 13
1 

13
4 75
 

88
 

80
 

83 96
 

10
8 

10
0 

10
8 

11
9 92 97
 

10
8 

11
0 

10
8 99

 
11

3

N
on

- 
ca

rb
on

 
at

e 16
 

19
 

11
 

16
 

12
 9

14
 

15
 

13
 

10
 

17
 

11 36
 

23
 

14 15
 

19
 

15

Sp
ec

if
ic

 
co

nd
uc

t
 

an
ce

 
(m

ic
ro

- 
m

ho
s 

at
2

5
'C

)

26
0 

26
0 

15
1 

17
2 

15
7 

16
5

19
0 

21
8 

20
2 

22
1 

31
5 

13
2

19
4 

20
7 

20
6 

20
4 

19
8 

20
7

PH 7
.9

 
7
.7

 
7
.4

 
7
.3

 
7
.6

 
7

.4

7
.3

 
7

.2
 

7
.7

 
7
.2

 
7

.8
 

7
.5

7
.5

 
7
.6

 
7
.7

 
7
.7

 
7

.8
 

7
.7

C
o
lo

r

10
 

10
 

10
0 40

 
10

0 20 15
 

20
 

15
 

15
 

15
 

35 15
 

15
 

15
 

20
 

10
 

20



15-5648. YUKON RIVER AT RUBY 
(International Hydrologic Decade Station)

LOCATION. Lat 64*44'25", long 155*29'55", at gaging station on left bank at Ruby, 300 feet downstream from Ruby
Creek, 2 miles downstream from Melozltna River, and 2.2 miles upstream from Ruby Slough. 

DRAINAGE AREA. 259,000 sq ml, approximately. 
RECORDS AVAILABLE. Chemical analyses: June 1966 to September 1968.

Water temperatures: June 1966 to September 1967. 
EXTREMES, 1967-68. Dissolved solids: Hinimum, 95 mg/1 June 3-17.

Hardness: Minimum, 81 mg/1 June 13-17.
Specific conductance: Minimum, 154 mlcromhos June 16. 

EXTREMES, 1966-68. Dissolved solids (1967-68): Minimum, 95 mg/1 June 3-17, 1968.
Hardness (1967-68): Minimum, 81 mg/1 June 13-17, 1968.
Specific conductance (1967-68): Minimum, 154 mlcromhos June 16, 1968.
Water temperatures (1966-67): Maximum, 18*C July 24, 26, 1966, June 24, July 11, 13, 1967.

CHEMICAL ANALYSES IN MILLIGRAMS PER LITER. WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968

MAG- PO-
OIS- TOTAL CAL- NE- TAS- BICAR-

CHARGE SILICA IRON CIUM SIUM SODIUM SIUM BONATE SULFATE
OATE ICFSI (Sto2i (FEI ICAI <MGI (NAI m (HC03I iso*i 

OCT.
01-05 33 9.2   38 6.1 2.9 l.l 1)0 23 
06-1* 188 9.0 .07 36 7.1 2.5 I.* 125 19 
15-17 159 9.* .75 39 8.0 5.2 U9 139 20

JUNE
02... *8 5.2 .55 27 *7 1.5 1.3 93 I* 
03-17 61* 5.5   25 *.5 1.5 l.l 87 13 
18-27 **9 8.0   26 5.3 2.0 l.l 92 17 
28-30 *J1 8.2   2? 5.6 2.2 l.l 95 19

JULY

01-02 *20 8.2 -- 27 5.6 2.2 l.l 95 19 ~ 
08-17 33H 8.6   31 6.1 2.6 I.* 110 22 
18-27 308 6.9   35 6.7 2.* 1.7 I 22 
28-31 275 7.0   3* 6.9 2.* 1.7 119 2*

AUG.
01-06 275 7.0   3* 6.9 2.* 1-7 119 2* 
07-16 257 7.*   3* 7.1 2.5 1.8 116 25 
18-2* 23* 8.0   3* 6.8 2.8 1.9 12) 26 
25-31 215 8.3   36 7.1 3.* 2.0 1)1 26

SECT.
01... 215 8.3   36 7.1 3.* 2.0 131 26 
02-05 211 8.1   37 8.0 3.3 1.7 138 27 
06-19 191 8.7   3* 7.6 3.7 1.6 130 25 
20-JO 183 8.9   32 7.6 3.1 I.* 123 23

CHLO
RIDE
(CLI

FLUO-
«UOE
(Fl

DIS 
SOLVED
SOLIDS
(SUM OF
CDNSTI-
TUENTSI

HARO-
NESS
(CA.MGI

NON-
CAR
BONATE
HARD
NESS

SPECI 
FIC

COND
UCTANCE
(MICRO-
MHOS)OATE

OCT.
01-05 .* .0 150 120 10 238 8.0 15 
06-1* l.l .0 1)8 119 17 2)3 T. 7 20 
15-17 J.2 ,1 156 130 16 26* 7.5 15

JUNE
02... 1.0 .2 102 87 ll 173 7.3 90 
OJ-17 1.0 .2 95 81 10 168 7.6 60 
18-27 .8 .2 106 87 12 200 7.7 30 
28-30 1.0 .2 111 90 12 189 7.6 *0

JULY
01-02 I.0 .2 III 90 12 189 76.0 *0 
08-17 .9 .3 127 102 12 21* 7.6 0 
18-27 1.6 .1 136 115 17 227 7.8 I 
28-31 1.0 .1 136 ll* 16 22* 7.9 20

AUG.
01-06 1.0 .1 136 ll* 16 22* 7.9 20 
07-16 1-* .1 136 11* 19 221 7.8 20 
18-2* .6 .2 1*1 ll* 13 2*0 7.9 20 
25-31 1.0 .2 1*9 119 12 25* 7.5 20

SEPT.
01... 1.0 .2 1*9 119 12 25* 7.5 20 
02-05 I.* .1 155 126 I) 262 7.8 10 
06-19 1.8 .2 1*7 121 I* 253 T.6 15 
20-30 1.0 .1 1)7 111 10 239 7.5 20



15-5648. YUKON RIVER AT RUBY--Continued

SPECIFIC CONDUCTANCE (MICROMHOS AT 25'C), WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER

25.....

26.....
27.....
28.....
29.....
30.....
31.....

AVERAGE

 
 
165
174
162

167
172
176
166
171

149
162
162
155
164

15*.
160
166
163
16B

178
179
ise
1R5
183

184
135
181
187
164
--

188
188
196
192
190

190
195
201
213
203

205
206
217
212
224

218
237
225
225
229

235
225
222
221
225

237
221
229
22B
223
225

225
229
253
230
230

231
227
226
221
216

216
225
215
214
214

220
 

231
237
235

242
223
243
233
244

242
245
245
253
250
259

*.' 268

270
281
276
262

245
244
244
244
244

275
245
234
247
243

253
247
244
260
237

236
240
242
238
247

234
244
233
236
229
 

INSTANTANEOUS SUSPENDED SEDIMENT ANO PARTICLE SUE, WATER YEAR OCTOBER 1967 TO SEPTEMBER 1968 
"ETHDOS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE: C, CHEMICALLY DISPERSED: N, IN NATIVE HATER: P, PIPET; S, 

V, VISUAL ACCUMULATION TU^E: w. IN DISTILLED WATER!
SIEVE;

DATE

MAR 15. 1968 
JUN 2......
SEP 19......

WATER 
TEMP- 
PERA-
TURE

TIME ( C»

1700 0 
2200 7
1700 --

DISCHARGE
(CFSt

301CO 
501000
167000

CONCEN
TRATION
(MG/L)

56 
665
166

SUSPENDED 
SEDIMENT
DISCHARGE
(TQNS/DAYt

4600 
900000
93900

PARTICLE SIZE

PERCENT FINER THAN THE SHE (IN MILL IMETEitS I INDICATED OF
ANALV- 

.002 .004 .OOB .014 .031 .062 .125 .250 .500 1.00 2.00 SIS

16 19 30 46 61 78 93 100       VBWC



15-5648. YTJ1ON RIVER AT RUBY 
(International Hydrologic Decade Station)

LOCATION.  Lat 64*44 t 28". long 155*29'22", at gaging station on left bank at Ruby, 300 ft downstream from Ruby
Creek, 1.5 miles downstream from Melozitna River, and 2.2 miles upstream from Ruby Slough. 

DRAINAGE AREA. 259,000 sq mi, approximately. 
PERIOD OF RECORD. Chemical analyses: June 1966 to September 1969.

Water temperatures: June 1966 to September 1967, August to September 1969.
Sediment records: September 1967 to September 1969 (partial-record station). 

EXTREMES, 1968-69. Dissolved solids: Minimum, 109 m«/l June 8-19.
Hardness: Minimum, 92 mg/1 June 8-19.
Specific conductance: Minimum daily, 185 micromhos June 7. 

EXTREMES, 1966-69. Dissolved solids (1967-69): MlnlMum, 95 m«/l June 3-17, 1968.
Hardness (1967-69): Minimum, 81 mg/1 June 13-17, 1968.
Specific conductance (1967-69): Minimum dally, 154 micromhos June 16, 1968.

[ARTS.   Stream frozen over during period October to May. 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1968 TO SEPTEMBER

MEAN
01S- SILICA

CHARGE (S1U2I
DATE (CFSI (MG/LI

OCT.
01-13 166,000 9.3
14-18 144,000 9.0

JUN.
08-19 254,000 7.4
20-30 327,000 7.8

JUL.
01-16 224.000 8.6
17-31 72,000 8.1

AUG.
01-04 272,000 8.1
08-17 331,000 6.1
18-27 247,000 7.2
28-31 206,000 6.5

SEP.
01-06 206,000 6.5
O7-30 188,000 7.0

MAR.
08... 22,500 10
MAY
30... 312,000 5.1

JUL.
04... 239,000 5.7

AUG.
12... 365,000 5.5

SEP.
28... 183,000 6.9

CHLO-
RtOE
(CLI
(MG/L 1

DATE

OCT.
01-13 .9
14-18 .9

JUN.
08-19 .7
20-30 .0

JUL.
01-16 .0
17-31 2.5

AL .
01-04 2.5
08-17 .7
18-27 .7
28-31 .7

SEP.
01-06 .7
07-30 .0

TOTAL CAL-
[RON ClUM
(FEI (CAI
(UG/LI (MG/H

33
36

.38 27
3.9 32

1.9 36
9.1 35

9.1 35
35
32

.08 33

.08 33
30

ANALYSES

.07 44

.19 26

.03 29

.03 32

.07 29

DIS

SOLVED
SOLIOS

FLUO- ( SUM OF
RIDE CONSTt-

MAG
NE

SIUM
(MG)

(MG/L)

7.7
8.6

6.0
7.2

6.6
6.5

6.5
5.8
5.8
5.4

5.4
7.8

PO-
TAS-

sooiim SIUM
(NAI (Kl

(MG/LI (MG/LI

3.6 1 2
3.2 1.4

2.5 1.4
2.7 1.9

3.2 2.0
3.0 2.0

3.0 2.0
2.9 2.3
2.8 1.2
3.0 t.2

3.0 1.2
3.1 1.0

BICAR
BONATE
(HC03I
(MG/LI

125
138

94
116

126
120

120
124
tot
107

107
110

. , 1J, JL9C

1969

SULFATE
( S04I
(MG/LI

24
26

18
20

22
22

22
15
23
26

26
22

OF ADDITIONAL SAMPLES

9.6

5.4

7.8

6.8

8.0

HARD
NESS

(Fl TUENTSI (CA.MG)
(MG/LI (MG/LI

.2 143

.1 153

.2 109

.2 131

.2 147

.2 139

.2 139

.2 130

.1 129

.1 130

.1 130

.2 126

(MG/LI

114
126

92
110

118
115

115
112
104
105

105
108

3.7 2.8

1.8 1.6

2.4 2.5

2.3 2.2

2.8 1.0

NON- SPEC1-
CAR- F1C
BONATE CONO-
HARO- UCTANCE
NESS (MICRO-
1MG/LI MHOSI

tt 239
13 261

16 IBS
15 223

15 237
17 232

17 232
10 228
2t 214
17 217

17 217
18 215

164

88

113

til

1040

PH

(UNITS)

7.4
7.2

7.9
8.0

8.1
8.1

8.1
7.8
8.1
7.9

7.9
8.0

26

17

20

24

14

COLOR
<PLAT1-
tNUM-
COBALT
UNITS)

15
15

25
30

10
10

10
30
30
30

30
20

ANALYSES OF ADDITIONAL SAMPLES

KAR.
08... .4
HAY
30... t.t

JUL.
04... .0

AUG.
12... 1.1

SEP.
28... .4

.4 178

.2 102

.2 126

.1 129

.1 124

149

88

105

109

105

15 294

16 175

12 215

18 223

19 215

7.5

7.9

8.0

8.0

8.0

5

5

 

30

30
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15-5648. YUKOH RIVER AT RUBY Continued

SPECIFIC CO.VDUCTAA'CE (M1CROMOHOS AT 25°C). WATER YEAR OCTOBER 1968 TO SEPTEMBER 1969

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBE

230           _ _
227             _
233              
244              
230              

237              
254         _   -
249         249 _ _
240              

241              

240              

240              
241              
252              
258             -

262   _______
267              
265              

 
 
 
 
 

186
185
186
189
192

190

186
188
190
194

194
198
188
193
204

222
216
218
225
229

234

234
231
231
238
 

230
247
230

240

255

248
256
248
240

238

240

238
249
237
241

251
239
239
232

234

229
225
226
226
260

223

222
216
223
219
232

226
221
229

217
 

_
 

292
279
228

217

217
230
233
210

200

203
220
221
217

215
215
218
216
218

214

215
218
216
223
217

216
219
210
211
210

213
211
213
213
217

219

217
216
216
216

219
217
215
218
2 2O

219

217
216

216
217

218
220
217
217
222
 

_ 2O6

AUGUST... 
SEPT E«8E*

TEMPERATURE CO OF WATER, AUGUST TO SEPTEMBER 1969

DAY
AVER- 

1 2 3 <. 5 6 7 8 9 10 11 12 13 14 IS 16 17 18 l<» ZO Zl 22 23 24 25 Z6 27 28 29 JO Jl AGE

_-       __     12 12 V1 11 u u 11 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
10 1Z 10 10 10 10 10 10 10 10 It 10 10 10 tl 11 11 9 <J 9 T T 7 6 7 5 5 5 6 5   9

INSTANTANEOUS SUSPENDED SEDIMENT ANO PARTICLE SUE, WATER YEAR OCTOBER 1<J6S TO SEPTEMBER 1969
(KETHOOS OF ANALYSIS: 8, BOTTOM WITHDRAWAL TUBE; C. CHEMICALLY DISPERSED; N. IN NATIVE WATER: P. PIPET: S, SIEVE:

V. VISUAL ACCUMULATION TUBE: W. IN DISTILLED WATERI

OATE

MAY 30......
JUL *......
AUC 13......
SEP 28......

TIME

loor
1130 
2300
1100
1130

WATER 
TEMP- 
PERA-
TURE
( C) 

0.0
12.0 
16.0
1.0

DISCHARGE
(Cf SI

Z2100 
313000 
239000
366000
184000

CONCEN
TRATION
(MG/L)

2
545 
772
867
132

SUSPENDED 
SEDIMENT
DISCHARGE
(TONS/DAY)

119
4>61000 
498000
857000
65600

PARTICLE SUE 

PERCENT FINER THAN THE SUE (IN MILLIMETERSI INDICATED

.002

5 
37
17

.004

9
50
2*

.008

16 
54
35

.016

28 
65
51

.031

42 
TO
6T

.062

58 
76
T7
38

.125

81 
85
88
66

.250

99 
 95

100
100

.500 t.OO 2.00

100  
too

__

METHOD 
Of

ANALY
SIS

VCBW 
VCPW
VCPW
vw

172-



1SS64800 YUKON RIVER AT RUBY 
(International Hydrological Decade River Station)

LOCATION.--Lat 64°44'28". long 1SS°29'22", at gaging station on left bank at Ruby, 500 ft downstream from Ruby 
Creek, '. . S miles downstream from Meloiitna River, and 2.S miles upstream from Ruby Slough.

DRAINAGE \REA.--2S9.000 sq mi, approximately.

PERIOD OF RECORD. -Chemical analyses: June 1966 to September 1970.
Water temperatures: June 1966 to September 1967, August 1969 to September 1970. 
Sediment records: September 1967 to September 1970 (partial- record station).

EXTREMES, 1969 - 70.--Dissolved solids: Maximum, 169 mg/1 Mar. 8; minimum, 92 mg/1 June 12. 
Hardness: Maximum, 140 mg/1 Mar. 8; minimum, 80 mg/1 June 12.
Specific conductance: Maximum, 280 micromhos Mar. 8; minimum daily. 161 micromhos June 12. 
Water temperatures: Maximum, 18"C July 1, 2, 4-6.

EXTREMES, 1966-70: Dissolved solids (1967-70): Maximum, 169 mg/1 Mar. 8, 1970; minimum, 87 mg/1 May 22-31, 1967.
Hardness (1967-70): Maximum, 140 mg/1 Mar. 8. 1970; minimum, 7S mg/1 May 22-31, 1967.
Specific conductance (1967-7C): Maximum, 51S micromhos Aug. 1-16, 1967; minimum, 1S4 micromhos 

May 22-31. 1967.
Water temperatures (1966, 1967. 1970): Maximum, 18*C July 24. 26, 1966. June 24, July 11, 13, 1967, 

July 1. 2, 4-6, 1970.

REMARKS.--River frozen over durinp period October to May. Miscellaneous chemical data published for water years 
1967-70 and sediment data for water years 1967-70.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DATE

f At

25-31
JOKE
01-30

JULY
01-02
C3-23
24-31

AUG.
Cl-31

SEPT.
01-21

CIS-
CHARGE
(CFSl

300COO

362000

362COO
340000
31 1CCO

3HCOO

3UOOO

SILICA
(SI02I
(HG/LI

7.1

7.1

7.1
3.1
6.4

6.4

6.4

TOTAL
IRCN
< FE t

(UG/LJ

 

 

 
20
50

50

50

DIS
SOLVED

IRON
( F£ 1

(UC/L 1

20

20

20
 
50

50

50

CAL
CIUM
(CA|

IMG/LI

26

26

26
26
30

30

30

MAG
NE
SIUM
(MCI

<MG/LI

5.3

5.3

5.3
6.2
7.3

7.3

7.3

SODIUM
(NAI

<MG/LI

2.1

2.1

2. 1
2.4
3.2

3.2

3.2

PO
TAS

SIUM

(Kl
(MG/LI

1.2

1.2

1.2
1.5
1.5

1.5

1.5

BICAR
BONATE
(HC03I
(MG/LI

65

65

65
93

110

110

110

SULFAT6
(S04I
(MC/LI

18

16

16
15
22

22

22

JCKE
12... 

JULY
12... 

AUG.
15... 

SEPT.
21...

27200

331000

317000

262000

240000

10

4.8 

7.1 

5.6 

6.0

ANALYSES OF ADDITIONAL SAMPLES 

50 42

24

27

33

34

8.6

4.8

5.7

6.6

7.5

3.6 2.2

1.6, 1.3

2.1 1.4

2.2 1.3

2.7 1. 1

152

T6

67

110

114

23

16

21

22

23

175



1SS64800 YUKON RIVER AT RUBY--Cor.t inued 

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO ShFTEMBER 1970 --Continued

OATE

HAY

25-31
JUNE

01-30
JULY

01-02
03-23
2A-31

AUG.

01-31
SEPT.
01-21

CHLO- FLUO-
RIOE RICE
(CL 1 ( Fl
(MG/LI (MO/LI

1.2 .2

1.2 .2

1.2 .2
1.5 .2
.8 .2

.8 .2

.9 .2

DIS 

SOLVED
SCLIOS

( SUM OF

NITRATE CONSTI-
(NC3I TUENTSI
(MG/LI (MG/LI

.2 103

.2 103

.2 103
1.4 103
.3 126

.3 126

.3 126

HARD
NESS

(CA.MGI

(MG/LI

86

86

86
91

105

105

105

ANALYSES OF ADDITIONAL

CAR.
08...

JUNE
12...

JlAY
12...

AUG.

15...
SEP?.
21...

1.* .2

.0 .2

.1 .1

.5 .1

1.0 . 1

.8 169

.8 92

1.0 108

.2 126

.* 112

l«.0

80

91

111

117

NON-

CAR-

60NATE

HARD
NESS
(MG/LI

16

16

16
15
15

15

15

SAMPLES

15

16

20

21

2*

SPECI-
F 1C

COND
UCTANCE PH
(MICRO-

MHOSI (UNITS)

176 7.8

176 7.8

[76 7.8
19* 1.5
219 8.1

219 8.1

219 8.1

280 8.2

161 7.7

16<. 7.9

217 7.7

225 7.6

COLOR
(PLAT
INUM-
COBALT
UNITSI

20

20

20
5

10

10

10

10

75

50

10

20

TEMP
ERATURE
(OEG Cl

 

 

 
 
 

 

~

.0

13.5

11.5

15.5

3.0

SPECIFIC CONDUCTANCE (M1CROMOHOS AT 2S"C). WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

12..
13..
14..
15..

16..
17. .
18..

OCTOBER NOVtMUER DECEMBER JANUARY FEBRUARY MAKCH APRIL

225

223
225

229
250

SEPTEMBER

 
_
_
_
 
_
_
_
_
-
_
_
__
 
 
-
~_
_
-
_
 
_
_

131

63
63
83
85
64
79

181
175
165
166
169

159
16O
158
163
162

168
16«
161
161
167

175

181
180
181

182
184
179
174
175

185
186
182
181
179
 

178
183
191
190
197

187
186
186
190
186

189
208
188
19O
206

19O

195
203
194

197
195
209
235
212

215

213
211
207
2O8
2O9

211
211
219
212
208

217
214
215
216
234

237
240
239
218
219

217

210
210
217

217
230
228
228
2O9

205
2O7
212
206
210
216

208
211
2O9
233
230

236
221
220
22O
222

220
222
222
224
224

223

234
234
235

228
_-
 
 
 

_
 
_
_
 
 

174



15564800 YUKON RIVER AT RU8Y--Cont1nued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

CAY

1
2
3
4
5

6
7
8 
<)

10

11
12
13

16
17 
If
19
20

21
22
23
24
25

26
27
28 
2S
30
31

fONTH 16.5

SUSPENDED SEDIMENT ANALYSES. WATER YEAR OCTOBER 1970 TO SEPTEMBER 1971

DATE

KfcR.
19...

JUNE
09...

AUG.
15...

TIKE

1915

1815

1640

TEMP
ERATURE
(OEG C)

.0

13.0

15.5

SPECI
FIC

COND
UCTANCE
(KtCRO-

KMOSI

300

142

229

SPECI
FIC

COND
UCTANCE
(KtCRO-

TUR-
BIO-

irr
DIS

CHARGE

SUS

PENDED
SEDI

MENT

SUS

PENDED
SEDI

MENT
DIS

CHARGE

SUS.
SEO.
FALL

OIAK.
Z FINER

THAN
(JTU) ICFSI IMG/LI IT/OAYI .002 KM

  26500

60 594000

95 282000

16 1150

518 831000 11

AUG SEP

e.o
e.o
9.0
9.0

10.0

10.0
11. 0
12.0
13.0
14.0

14.0
15.5
15.5
14.0
14.5

13.0
13.0
13.0
14.0
15.0

16.0
17.0
17.0
17.5
le.o

18.5
18.5
18.5
17.5
  
  

17.0
16.0
16.0
15.5
15.0

15.5
15.5
16.0
17.0
17.0

17.0
17.5
16.5
15.5
15.5

15.0
15.5
16.5
16.5
16.5

16.5
16.5
17.0
17.0
17.0

16.5
17.0
16.0
  

16.0
15.5

14.5
14.5
14.0
14.5
15.0

14.5
14.5
14.0
14.0
14.5

14.0
14.5
15.5
15.0
15.0

14.0
14.0
14.0
14.0
12.0

13.0
  

12.5
12.5
12.0

12.0
13.0
13.0
13.0
13.0
13.0

13.0
11.5
11.5
11.0
10. 0

9.5
9.0
8.5
8.5
8.5

8.5
8.0
8.0
8.0
7.5

7.0
7.0
7.0
6.5
6.0

7.0
7.0
7.0
7.0
6.0

5.5
5.0
4.5
4.5
5.0
  

DATE

KfcR.
19...

JUNE
09...

AUG.
15...

SUS.
SEO.
FALL

OIAK.
Z FINER

THAN
.004 KM

   

18

  

SUS.
SEO.
FALL

OIAK.
Z FINER

THAN
.008 KM

 

22

 

SUS.
SEO.
FALL

OIAK.
X FINER

THAN
.016 MM

 

32

 

SUS.
SEO.
FALL

OIAK.
Z FINER

THAN
.031 MM

 

*T

 

SUS.
SEO.
FALL

OIAK.
Z FINER

THAN
.062 MM

 

68

 

SUS.
SEO.
FALL

OIAK.
Z FINER

THAN
.125 MK

 

87

 

SUS.
SEO.
FALL

OIAK.
Z FINER

THAN
.250 KK

 

99

 

SUS.
SEO.
FALL

OIAK.
Z FINER

THAN
.500 KM

 

100

 



15564800 YUKON RIVER AT RUBY--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER ISTO TO SEPTEMBER i«»7i--Cont1nued

DATE

MAY
31-31

JUNE
01-1*
15-29
30-30

JULY
01-17
18-31

AUG.
01-28
29-31

SEP.
01-29

MAR.

19...
JUNE
09...

JULY
1*...

AUG.
15...

OIS- 

CHARGE 
(CFSI

636BOO

636800
* 3 3000
32**00

32**00
312500

312500
22**00

22**00

26500

59*000

27*000

282000

SIL ICA 
( SI02 I 
(MG/LI

*

<i

5
5

5
6

6
6

6

10

6

5

6

.2

. 2
.3
.7

.7
. t

.1

.8

.8

. 1

.6

.*

OIS- 

OIS- SOLVED 
TOTAL SOLVED CAL- 
IRON IRON CIUM 
(FEI (FEI (CAI 

(UG/LI (OG/Ll (MG/LI

22

22
26
30

30
36

36

33

33

ANALYSES OF AOCXTIONAL

180 *2

*0 22

2700   32

130 36

DIS 

SOLVED 
MAG 
NE 

SIUM SODIUM 
(MG) (NA 1 

(MG/LI (MG/LI

*.o

*.o
5.1
6.1

6.1
6.4

6. *

7. 3

7.3

SAMPLES

9.7

3.7

6. 3

6.0

I

1
2
2

2
3

3
3

3

*

1

2

2

.9

.9

.3

.8

.8
.2

.2

.7

.7

.0

.2

.3

.8

PO 
TAS 

SIUM 
(K) 

(MG/LI

1.3

1.3
1.5
1.5

1.5
1.9

1.9

1.5

I. 5

1.6

l.l

1.2

1.9

BICAR 

BONATE SULFATE 
(HC03I (S0*l 
(MG/LJ (MG/LI

78

78
96

107

107
126

126
117

117

15*

76

106

120

9

9
13
19

19
19

19

22

22

2*

9

20

20

.8

.8

.6

01 S- 

OIS- SCLVEO 
SOLVED SCLIOS 

CHLO- FLUO- (SUM Or 
RIOE RIOE NITRATE CONSTI- 
(CLI (Fl (N03J TUENTSI 

DATE (MG/LI (MO/LI (MG/LI (MG/LI

MAY

31-31
JUNE
Ol-l*
15-29
30-30

JULY
01-17
18-31

AUG.
Ot-28
29-31

SEP.

01-29

MAR.
19...

JUNE
09...

JULY
1*...

AUG.
15...

.5

.5

.S

.5

. 5
1.0

1.0
I .0

1.0

1.0

2.0

.5

. 5

.3

.3

.2
. 1

.1

.2

. 2
.2

. 2

. I

.2

. 2

.2

.7

.7

.2

. I

.1

.1

.1
.1

. I

ANALYS ES

.6

.*

. 0

.1

33

83
101
119

119
136

136
13<,

13*

OF

169

83

12.0

133

HARD 
NESS

(CA.MG) 
(MG/LI

72

72
86

100

100
I 17

I 17
I 13

113

AOOIT ION AC

1*6

73

106

115

NON- SPECI- 
CAR- F 1C ' COLOR 

BONATE CONO- (PLAT- 
HARO- UCTANCE PH INUH- TEMP- 

NESS (fICRC- COBALT ERATURE 
(MG/LI MHOS! (UNITS) UNITS) (OEG Cl

8

e
7

12

12
I*.

I*
17

L7

SANPi ES

20

11

19

17

1*2

1*2
179
206

206
238

238
232

232

287

1*2

207

229

7.6

7. 6
7.5
8.1

8. I
7.*

7.*
7.6

7.6

7.8

7. 6

7.7

7.7

50

50
20
10

10
*0

*0
10

10

10

50

10

30

 

 

 
 

 
 

--
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13.0

 

13.0
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